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PALMER PIPES contribute 
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Photograph by courtesy of British Overseas Airways Corporation, 


Palmer Silvoflex Type 200 Flexible Pipes 


Palmer Corruflex Corrugated—Rigid Pipes 


ON THE ENGINES 


ON THE AIRFRAME : Palmer Metallic Flexible Pipes 


And the Next Advance ! 


The COMET 4B will be equipped, engine and Air Frame hydraulics, with PALMER 
FLUOROFLEX (P.T.F.E.) Pipes. These are designed to last the service life of the Aircraft. 


(Palmer 


Palmer Aero Products Ltd PENFOLD ST. LONDON N.W.8 
AERO COMPONENTS . RAMS . VALVES . SILVOFLEX HOSE . X-RAY INSPECTION SERVICE 
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INCREASES PRODUCTION 


FLIGHT 


‘Fluon’ p.t.f.. bearing rings made by Wills 


17 1958 


IN THE AIRCRAFT INDUSTRY 


Pressure Filled Joint Ring Litd., are used in the rotor 


blades of the ‘Rotodyne’ vertical take-off airliner designed and constructed by The Fairey Aviation Co. Ltd. 


in each blade of the Fairey ‘Rotodyne’' 


there are 29 rings made from ‘Fluon’ p.t.f.e. 


N EACH of the blades of the 

Fairey ‘Rotodyne’ there are 29 
rings made from ‘Fluon’ poly- 
tetrafluoroethylene — a total of 
116 ‘Fluon’ rings per aircraft. 
Why was ‘Fluon’ chosen in 
preference to other materials ? 

Of all the bearing materials 
available, only ‘Fluon’ combines 
the following outstanding charac- 
teristics: it has a comparatively 
low specific gravity; it is self- 
lubricating; and it will withstand 


IMPERIAL CHEMICAL 


PF. 49 


the fairly high temperatures with- 
in the rotor blade. Furthermore, 
‘Fluon’ withstands frettage and 
vibration, it resists corrosion and 
degradation from ageing over an 
indefinite period. ‘Fluon’ is a 
tough, flexible, chemically inert 
material. It has a non-stick surface 
and high impact strength. It has a 
very low permittivity and power 
factor, and it has a remarkable 
working temperature range 
(—80°C. to +-250°C.). 


*Fluon’ is the registered trade mark 
for the polytetrafluoroethylene 
manufactured by 1.C J. 


INDUSTRIES LIMITED 


Cross section of blade showing the ‘Fluon’ rings. 
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SPECIAL 
ALLOY 
STEELS 


are used 


in all the 


leading 


British 


Aircraft 


Firth Brown are proud to have made 
a notable contribution by the supply 
of special steels for the prototype of 


the Armstrong Whitworth 650 Argosy. 


ALLOY STEELMAKERS - FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 


THOS fiatTH 1OHN sROWN SHEFFIELO ENGLAND 
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General Purpose 


Analogue Computor 


The extended range of non-linear computing units 
now available increases the versatility of the compact Short 
Computor. Write for Data Sheets on these units. 


variable time switch unit 


This unit permits the solution of problems in 
which the coefficients are changed from one 
discrete value to another, either after a given 
time or when a variable reaches a pre- 
determined value during the period of 
computation. 

The unit will therefore find application to 
problems in which a simulation is required of 
transient performance under abruptly 
changing conditions, or to problems involving 
integration between two limits. 


servo multiplier unit 


This unit supple- 
ments the HIGH 
SPEED MULTI- 
PLIER UNIT. It 
permits four 
separate variables 
to be multiplied 
by one common 
variable. 


- 


“ - NEW! another outstanding instrument from the same team 


the low-frequency decade oscillator 


This oscillator has been designed for testing 
servo-mechanisms and electrical systems where 
inputs of extremely low distortion and accurate 
amplitude are essential. It employs three 
drift-corrected computing-type amplifiers to 
generate a sinusoidal! oscillation in the range 
0.01 to 110 c's, according to the setting of the 
3-decade frequency control. and ‘“‘Ramp” 
functions may also be generated, and the total 
distortion is less than 0.5%. 


All enquiries to: Short Brothers & Harland Ltd.,Computor Sales Department, 208a Regent Street, W.1. REGent 8716 
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eat-resis ting sisting 


AIRCRAFT 


ENTRY CASING FABRICATED IN AUSTENITIC CHROME NICKEL STEEL, WELDED BY — 
THE METALLIC ARC PROCESS, SUBJECTED TO STRINGENT PRESSURE AND ARDROX ae 
900 CRACK DETECTION TESTS. Illustration by permission of Bristol Aero-Engines Ltd. a 


FIRST CLASS DEVELOPMENT, PRODUCTION AND REPAIR SERVICE 
FACILITIES OFFERED TO MANUFACTURERS, A.!.D and A.R.B approved 


BURNLEY AIRCRAFT PRODUCTS LIMITED 


FULLEDGE WORKS - BURNLEY . LANCASHIRE - ENGLAND 
Telephone : 3121/2 and 3203 Burnley (3 lines) Telegrams : “AIRCRAFT” Burnley 


REPAIR DIVISION: BRITANNIA WORKS © QWEENSGATE = BURNLEY Telephone: 4102 
INDUSTRIAL FABRICATIONS DIVISION: GROSVENOR STREET, STONEYHOLME, BURNLEY. Telephone: 3184 
Associated with RENFREW AIRCRAFT & ENGINEERING CO. LTD., RENFREW, ONTARIO, CANADA 
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STAINLESS AND 
ALLOY STEELS 
Manufactured by 
Cc. G. CARLISLE & CO. LTD. 


are used extensively by all the leading 
aircraft and aero engine manufacturers 


Cc. G. CARLISLE & CO. LTD., IONA STEELWORKS, PENISTONE ROAD, SHEFFIELD 6 
Telephone: SHEFFIELD 348791/2/3 Telegrams: ‘NICHROME’ SHEFFIELD 
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Marston Excelsior Limited 
are proud to announce that they made 
the light alloy fuel heaters and cabin coolers 


for this newest British transport aircraft. 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON AND LEEDS 


(A subsidiary Company of Imperial Chemical Industries Limited) 
MAR.247 
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For the 


ARGOSY 


we have designed and manu- 
factured Assembly Jigs for:— 


The Emergency Window 
Under Floor Frame 
Front Freight Door 
Passenger Door 
Emergency Door 
Ancillary Equipment 


BIRMINGHAM 
&BLAC KB URN 


ARMOURY CLOSE, 
BORDESLEY GREEN, 
BIRMINGHAM Tel: VIC 0964 


CONSTRUCTION CO. LTD. 


and at George St. West, Blackburn 


WE ARE PROUD TO ASSOCIATE 
OUR NAME WITH THE ARGOSY 


This precision-machined Flap Gear Box 
was manufactured by Erith Eng. Co. for 
the Argosy, together with the design and 
manufacture of press tools, gauges, jigs 
and fixtures, special-purpose equipment 
and precision machining of all kinds. 
Capacity available with A.I.D. and A.R.B. 
approval. 
MAY WE SERVE YOU? 


ERITH ENG. CO. (LEICESTER) LTD. KENILWORTH DRIVE 


TOOLMAKERS & PRECISION ENGINEERS OADBY - LEICESTER 


Phone OADBY 2471 
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‘*Pioneers of Progress’ 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


The 
600 


We are proud to have been 
Designers and Manufacturers 
of 


MAIN ASSEMBLY JIGS 


FOR THIS FINE AIRCRAFT 


“THE SEAL OF GOOD TOOL MAKING”’ 


Bysouth Works, 
Dorset Rd., Tottenham, N.15 


Telephone: 
STAmford Hill 7826/7 
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For the 


ARGOSY 


we have designed and manu- 
factured Assembly Jigs for:— 


The Emergency Window 
Under Floor Frame 
Front Freight Door 
Passenger Door 
Emergency Door 
Ancillary Equipment 


BIRMINGHAM 
&BLACKBURN 


ARMOURY CLOSE, 
BORDESLEY GREEN, 
BIRMINGHAM 9. = Tel: VIC 0964 


CONSTRUCTION CO. LTD. 


and at George St. West, Blackburn 


WE ARE PROUD TO ASSOCIATE 
OUR NAME WITH THE ARGOSY 


This precision-machined Flap Gear Box 
was manufactured by Erith Eng. Co. for 
the Argosy, together with the design and 
manufacture of press tools, gauges, jigs 
and fixtures, special-purpose equipment 
and precision machining of all kinds. 
Capacity available with A.I.D. and A.R.B. 
approval. 
MAY WE SERVE YOU? 


ERITH ENG. CO. (LEICESTER) LTD. KENILWORTH DRIVE 


TOOLMAKERS & PRECISION ENGINEERS OADBY + LEICESTER 
Phone OADBY 2471 
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‘Pioneers of Progress’ 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


The 
600 


We are proud to have been 
Designers and Manufacturers 
of 


MAIN ASSEMBLY JIGS 


FOR THIS FINE AIRCRAFT 


“THE SEAL OF GOOD TOOL MAKING’’ 


Bysouth Works, 
Dorset Rd., Tottenham, N.15 


Telephone: 
STAmford Hill 7826/7 
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We are Proud of Our Association with 

Sir W. G. Armstrong Whitworth Aircraft Ltd. 
in the Development and Manufacture of 
Ailerons for the ‘Argosy’ Freightliner. 


MESSRS. G. CORNER & COMPANY LTD. 
JOHNSON BROOK ROAD, HYDE, CHESHIRE 


Telephone: HYDE 3493 (5 lines) 


to Sir W. G. Armstrong Whitworth Aircraft Limited 
on the advent of the ‘Argosy’ — from = Simmonds 
Aerocessories Limited who supplied thousands of Nyloc Stiffnuts 
and from Firth Cleveland Instruments Limited who supplied the 
Pacitor Fuel Gauges. 


HEAD OFFICE & WORKS: Treforest, Pontypridd, Glamorgan 


Branches: Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, 
Ballarat, Sydney, Johannesburg, Naarden, Milan, Mannheim and New York 


LONDON OFFICE: MEMBERS OF THE FIRTH CLEVELAND GROUP (FC) 


Byron House, 7-8-9 St James's Street, London, SW1,Whitehall 5772 
CRC 39N 
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FLAP CONTROL 


specified for the 


ARMSTRONG WHITWORTH 


A.W. 650 


“ARGOSY” 


H. M. HOBSON LIMITED 


This precision built component 
is yet another addition to the 
growing range of Hobson Power 
Flying Controls, Flap Controls and 
other items of hydraulic equipment 
fitted to many of the outstanding 
modern aeroplanes. 


The design caters for normal 
and emergency conditions, and the 
unit is fully irreversible. 


WOLVERHAMPTON ENGLAND 
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bboser forthe ... 


Armstrong Whitworth ARGOSY 
Handley Page DART HERALD 


HYDRAULIC POWER PACKS 


BIRMINGHAM ROAD WOLVERHAMPTON © ENGLAND 


RUM @®OLD 


THE ARMSTRONG WHITWORTH ARGOSY 


The comfort and safety of the pilot 


and crew of this aircraft will be 


assured through Rumbold seating 


L. A. RUMBOLD & Co., Ltpv., KILBURN, LONDON, N.W.6 


TELEPHONE: MAIDA VALE 7366-7-8 
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These photographs show the 
use of Redux-bonded lamin- 


Metal bond ing for the Argosy ated structures in the fuselage 
of the Argosy. 


The AW Argosy is one of seventy types of aircraft in which Redux bonding has now been 
employed. By using laminated construction bonded by the Redux process, light metal 
components may be fabricated to meet exact load requirements. It is then possible to 
achieve the best possible stress distribution and at the same time to eliminate stress raisers. 
Strength under static loads is greater than with riveted construction, whilst resistance to 
fatigue is much improved. Production methods using Redux bonding are relatively simple, 
and the required variations of thickness are obtained at a much lower cost than by machin- 
ing. The Argosy also embodies honeycomb sandwich construction, another example of the 


use of modern materials to save weight and increase payload. 


REDUX 


May we send you further details? for metal aircraft structures 


CIBA (A.R.L.) LIMITED DUXFORD, CAMBRIDGE. TEL: SAWSTON a2tar 
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Precision made by 


entrusted with production of these first-off precision 
for the Armstrong Whitworth Argosy machined parts in stainless steel, etc., for the new 
“Argosy"’. If you want a job well done, far better to 
leave it to Cornercroft—we have complete facilities in 
our own organisation to produce this class of work, 
press tools and pressings, metal spinnings, plastic 
moulds and mouldings, sheet metal work, etc., and we 
have a wealth of skill and experience—all at your 


disposal. 


CORNERCROFT LIMITED (The Cornercroft Group of Companies) 


Ace Works, Coventry. Tel: Coventry 40561; and at 32 Clarges Street, London, W.1 NC 279 
stounding— AIRCRAFT 4: Sreciatists 
Sannnnnk in Design and Manu- 
ergy facture of Tools for 
R esplendent— D E G N the Aircraft Industry 
cor OUTSTANDING we have been privi- 

; Giz leged to assist in this 
wing VERSATILITY Enterprising Venture 

‘Oi riginated 


by SIR W. G. 
penoes ARMSTRONG WHITWORTH AIRCRAFT LTD. 


iuccessfully. 


‘ THE ANSWER TO MODERN 
TRANSPORTATION PROBLEMS 


REGENT SMALL TOOLS (NUNEATON) LTD. 
GIPSY LANE, NUNEATON 


A.I.D. Approved Members of E.I.A. Telephone 3585-6 
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WHEN THERE’S 
SOMETHING 
NEW IN THE AIR 


DURALUMIN 


REGO, TRADE MARK 


is sure to be there 


The Armstrong Whitworth Argosy provides a new 
conception in air freight transport combined 

with scope for passenger services. In a design 
which offers immense advantages in speed, economy 
and payload capacity, extensive use is made of 
‘Duralumin’. This strong, lightweight alloy is 

used in many components, including tubing for the 
aircraft services, bearing housings of flight controls 
and strip for the construction of the fuselage. 


A few examples of components in 
the Argosy made from ‘Duralumin’ 


JAMES BOOTH 


& COMPANY LIMITED 
A member of the Delta Group 


ARGYLE STREET WORKS - BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire 
in brass and copper, as well as light alloys 
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in the triais held off the Orkneys, the hoiding area and runway were svnuiated 
exactly as for London Airport. Jn the above chari, used during the triais, 
the hoiding area with ¢, 6 and 8 minute orbits is clearly shown together 
with the requtred track to the runway also clearly marked with altitude 
checks down to the threshold. With the Flight Log the pilot was adie te 
navigate precisely at every stage of the flight, greatly simplifying the 
entire holding and approach procedure. 


tHE DECCA 
NAVIGATOR 


THE DECCA NAVIGATOR COMPANY LIMITED. LONDON, ENGLAND 


Decca in the Age 


Recent air traffic control trials carried out by the Ministry of Transport 
and Civil Aviation in a D.H. Comet have proved that, with the Decca 
Navigator Flight Log, jet aircraft can be navigated accurately regard- 
less of altitude or weather conditions. 

No other aid is either suitable or accurate enough for holding at alti- 
tude within a defined area. With Decca, such areas can be designated 
independently of ground facilities and flown exactly, regardless of drift. 
Exhaustive tests showed that, with the Flight Log, pilots were able to 
leave a holding area with a very high degree of precision, track can be 
maintained precisely during the descent from the holding area to touch 
down, giving the pilot a continuous check of altitude against distance 
from touch down. : 

Knowing exactly where he is at all times by reference to his pictorial 
display, the pilot has an independent check on radar control, and being 
able to navigate himself accurately in the terminal area his R/T com- 
munication with the ground is greatly reduced. The safety of all air- 
craft is increased by the consequent lightening of the load on the Radar 
controller. Improved accuracy in time and position keeping, results 
in the reduction of delays enabling the maximum landing rate to be 
achieved. 
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The Arrow Points a Moral 


HEN this journal presented its description of the Avro Aircraft Arrow 

on October 25 last year—an account, incidentally, which gave a unique 

insight into the design and construction of a truly modern supersonic 
aircraft—the Technical Editor deemed it prudent to close with these words: “So 
much effort and sound engineering has gone into the programme that it deserves 
final success, and if the next year is passed without cancellation, then such success 
should be assured.” The is nearly up, and the programme has not been 
cancelled; but it has been to its 

In recent weeks the Canadian Government have concluded a review 
of the defence problems of the North American continent and of the 
Dominion in icular. Their conclusions were expressed in a statement by 
Mr. John Diefenbaker, the Prime Minister of Canada. Of the Arrow he said: 
“Since the project began, revolutionary changes have taken place which have made 
necessary a review of the programme in the light of anticipated conditions when the 
aircraft comes into use. The preponderance of expert opinion is that by the 
1960s manned aircraft, however outstanding, will be less effective in meeting the 
threat than was previously expected. It has therefore been decided to introduce 
the Bomarc guided missile into the Canadian air defence system to be used 
against hostile bombers. . . . The government has decided that the development 
programme for the Arrow aircraft and the Iroquois engine should be continued 
until next March, when the situation will be reviewed again . . .” 


As Sir Roy Dobson (managing director of the Hawker Siddeley Group and 
chairman of A. V. Roe Canada) has pointed out, this does not mean that the 
Arrow programme has been cancelled. But Mr. Diefenbaker’s statement is a very 
obvious straw in the wind. 


Staying in the League 

The design, development and production of what, for want of a better term, 
may be called “advanced” types of aeroplane is today such a vastly expensive 
business that one nation after another has dropped out of the “Big League” 
entirely. And once out there is no possibility of getting back. The most that can be 
attempted is licence construction of an aircraft designed by one of the Big League 
countries. The list of those countries has dwindled to the U.S.A., Great Britain, 
Canada, France, Sweden and the Soviet Union, and of these France and Sweden 
show little sign of intending to stay in the League when the present generation of 
aircraft is completed. Even in Great Britain the future can be discerned only 
through a blur of talk about research aircraft, supersonic airliners and a possible 
bomber called OR.339. Mr. Diefenbaker reasons that “Canada cannot expect to 
support a large industry developing and producing aircraft solely for diminishing 
Canadian defence requirements.” He might have added that if the Arrow is 
cancelled Canada will be utterly dependent on the U.S.A. for first-line defence. 


If it should be decided to defend the Dominion by Bomarc several aspects would 
be open to comment. Each missile is a one-shot weapon, and it would be the 
easiest thing in the world to exhaust a nation’s stocks of such devices in a matter 
of hours. For maximum protection a nation needs missiles and fighters. Fighter 
Command will have the Bloodhound and Lightning and the U.S.A.F. Air Defense 
Command will have Bomarc and the F-106. It is significant that the North 
American F-108, the mighty long-range intercepter for U.S.A.F. service from 
1963 onwards, still enjoys top priority. Will Canada buy the F-108? In the 
absence of the Arrow there would appear to be no alternative. As for the Arrow 
itself, there are many tasks to which it could be put, including some for the R.A.F. 


It is easy to examine a programme and say “Twelve and a half million dollars 
per aircraft is uneconomic. Let’s buy from America.” But one day Canada may 
desperately need to design, develop and produce a truly advanced aeroplane; and 
only then will it be driven home that such a programme is impossible. 
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FLIGHT 


MOON ROCKET: A valuable step in the exploration of space was the 
firing of “lunar probe” Pioneer to a height of almost 80,000 miles 
last week. Here the Thor-Able three-stage rocket is prepared for 


FROM ALL 
QUARTERS 


Towards the Moon 


‘THE second attempt made by the U.S. Air Force to fire a rocket 
into the vicinity of the Moon was made from Cape Canaveral 
on Saturday, October 11. Although the attempt was unsuccessful 
in this object, it produced the deepest penetration of outer space 
yet made—a distance of almost 80,000 miles, or just over one- 
third of that to the Moon. 

The rocket used, named Pioneer, was an improved version of 
the Thor-Able unit used in the unsuccessful attempt on August 17, 
and comprised a Thor IRBM as first stage, a modified Vanguard 
second siage with eight extra spin rockets, a specially developed 
solid-fuel third stage, and an 85 Ib payload including a solid- 
propellant terminal rocket and 40 Ib of instruments. The entire 
rocket was sterilized to prevent contamination of the Moon’s 
surface should a direct hit be achieved. 

The firing of the three stages gave a maximum velocity of about 
23,500 m.p.h. to the payload. This was sufficient for it to escape 
from the atmosphere, but less than the 24,000 m.p.h. expected. 
The reason was that the launch angle was 3} deg too steep and, 
although extra fuel in the second stage could have made up the 
speed deficiency, an automatic shut-off device operated when there 
was still 10 sec of fuel remaining. 

Twelve hours after launching, Pioneer was reported to be about 
65,000 miles distant and travelling at 3,000 m.p.h. The radio 
telescope at Jodrell Bank, Manchester, was used to track it during 
Saturday, when 65 position-fixes were obtained, and Sunday, when 


MR. FRANK PIASECKI is here seen flying his company's first VZ-8P 
—_ eep” at Philadelphia. Built to an Army research contract, 
4 two ducted rotors with diametral control surfaces. 


launching at Cape Canoveral. 


over 100 fixes were taken. On Sunday evening the president of 
the Space Technology Laboratory, California, announced that the 
rocket was “on its way down” after reaching a maximum height 
of 79,212 miles (the distance to the Moon was 223,700 miles). 
Attempts by radio to fire the terminal or retro-rocket in order to 
change the course of Pioneer had failed. 

It had been hoped that the rocket would be established in 
orbit round the Moon. ee Saturday the Pentagon had stated 
that its instruments were all operating satisfactorily and that 
“The collection of information on the magnetic field of the 
Earth, the number of micro-meteorites being encountered in 
flight, radiation intensity and the internal temperature of Pioneer 
are being continually received.” Also among the instruments was 
a photo-electric scanner intended to Jon @- the lunar surface. 

On Monday, October 13, the S.A.F. announced that the 
rocket had returned to the Earth’s atmosphere “over the South 
Pacific” early that morning and had presumably been burned up. 
The time taken for the outward trip of 79,212 miles had been 
24 hr, and for the return trip 20 hr. 


Croydon Discussion 


DELEGATION from the Aviation Committee of the Royal 

Aero Club is to meet the Minister of Transport and Civil 
Aviation, Mr. Harold Watkinson, on Thursday next, October 23, 
to discuss problems raised by the proposed closure of Croydon 
Airport (scheduled for December 31). Led by Col. C. F. H. Gough, 
R.Ae.C. chairman, the delegation will include Capt. T. J. Gunn, 
Mr. R. = Hardingham, Mr. J. M. Houlder, Mr. M. O. Imray, 
Mr. H. B. Lindsay and Mr. P. G. Masefield. 


Bristol-Aerojet Agreement 


Te be known as Bristol-Aerojet, Ltd., a new company has been 
formed as the result of an agreement between Aerojet-General 
Corporation, of Azusa, California, and the Bristol Aeroplane Co., 
Ltd. In it will be combined the two older concerns’ experience 
in the field of solid-propellant rocket-motor technology. 

The new company’s plant will be located in England—at Ban- 
well, Weston-super-Mare—and the announcement made by the 
Bristol company last week says that it “will be devoted to the 
development, manufacture, casting and testing of solid rocket 
motors, including propellant formulation.” Bristol-Aerojet, the 
statement continues, “will have the exclusive right to exploit 
Aerojet solid-propellant rocket products within the field of the 
agreement in the U.K. and the British Commonwealth. It is 
probable that the territory covered by the agreement will be ex- 
tended to include the various friendly European countries.” 

First directors will be: Nominated by Bristol: Sir W. Reginald 
Verdon Smith (chairman, Bristol Aeroplane Co., Ltd.); Rear 
Admiral Sir Matthew Slattery, C.B. (chairman, Bristol Aircraft, 
Ltd., and Short Brothers and Harland, Ltd.); Mr. W. Strachan 
(general manager of the Weston division of Bristol Aircraft). 
Nominated by Aerojet: Mr. Dan A. Kimball (president, Aerojet- 
General Corp.); Sir Alwyn Crow, C.B.E. (Aerojet’s British repre- 
sentative); Mr. W. E. Zisch (vice-president and general manager, 
Aerojet-General Corp.). Sir Reginald Verdon Smith will be the 
new company’s chairman, and Mr. Strachan its managing director. 

A subsidiary of the General Tire and Rubber Co. since 1945, 
the Aerojet business was started in 1942 by Dr. von Karman, the 
renowned aerodynamicist. Originally concerned with the devel- 
opment of Jato units, it is today the world’s largest company 
engaged in the manufacture of solid-propellant rockets for 


MR. DUNCAN SANDYS, British Minister of Defence, was recently 
shown the Thor IRBM line at Douglas Aircraft, Santa Monica, by 
Mr. Donald W. Douglas, Jr. He also saw R.A.F. men on a Thor course. 
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missiles and aircraft. Probably the most important of their 
current programmes is that for the propulsion of Polaris, the U.S. 
Navy ba'listic missile. 

Bristo.’s rocket work includes the manufacture of motor cas:s 
for the majority of British guided weapons, ranging from anti- 
tank rockets to the big Raven units which power the Skylark 
high-altitude research vehicle. 


Not High Enough 


THIRD balloon ascent in the U.S.A.F.’s “Man High” series 

was made in New Mexico on October 8. A plastic balloon 
containing 27,000 cu ft of helium—which would expand at alti- 
tude to some 3m cu ft—was employed; and the pilot, Lt. Clinton 
McClure, was sealed in a 9ft x 3ft air-conditioned cylinder. He 
entered it over five hours before take-off, its pressurization then 
being gradually reduced to a 24,000ft equivalent to lessen the risk 
to the pilot in the event of a leak developing. 

The intention was to ascend to 20 miles (105,600ft) and remain 
at that altitude for 24 hours while transmitting an elaborate series 
of observations. In the event the balloon approached within a few 
hundred feet of its target height, but the atmosphere in the gondola 
then became unbearable through heat and humidity, forcing 
McClure to descend. 

This was doubly bad luck for the pilot. On the previous day he 
had undergone the acclimatization process to no purpose, as 
a rising wind made the vast envelope unmanageable shortly before 
launching. It was deliberately destroyed, and another substituted. 

In the first “Man High” effort, in June 1957, Capt. Joe Kittinger 
reached 96,000ft; the second, ten weeks later, took Maj. David 
Simons to 102,000ft, at which altitude he remained for 32 hours. 


photograph 


TALKING-POINT: Mr. J. C. Floyd, vice-president engineering, Avro 

Aircraft, Ltd., delivering his Commonwealth Lecture on the Arrow 

(see page 573 last week) before the R.Ae.S. With him is Dr. E. S. Moult, 

director and chief engineer of the de Havilland Engine Co., deputizing 
for the Society's president, Sir Arnold Holl. 


IN BRIEF 


With the commissioning of No. 807 Sqn. (Lt-Cdr. K. A. Leppard) at 
R.N.A.S. Lossiemouth on October 1, the Royal Navy now has two 
operational Scimitar squadrons. No. 807 will be ready to go to sea before 
No. 803 has finished its tour in H.M.S. Victorious; and the new squadron 
may be going to Ark Royal or Eagle. 

* * * 


B.M.W. Triebwerkbau of Munich has purchased an option to build 
the Bristol Orpheus under licence. Agreements already exist for the 
manufacture of this engine in Italy, France and India. 


One of the fastest Comet transatlantic flights to date was made on 
October 8 by an R.C.A.F, Comet 1A (D.H. Ghost engines). Carrying 
Service personnel between Montreal and Hatfield en route for France, it 
crossed from Gander to Shannon in 3 hr 36 min, a speed of some 
550 m.p.h. 

* 

A Victor of R.A.F. Bomber Command flew from Gaydon in Warwick- 
shire to Goose Bay, Labrador, in 5 hr 14 min on October 10—covering 
the 2,242 miles at an average speed of 428 m.p.h., against head winds 
at times reaching 115 m.p.h. The captain was S/L. A. W. Ringer and 
the co-pilot the A.O.C. No. 3 Group, A.V-M. K. B. B. Cross, who was 
on his way to March A.F.B. (Cal) for the S.A.C. bombing and navigation 
competition. 

* * * 

Mike Lithgow, Vickers-Armstrongs deputy chief test pilot, has been 
trying out various American high-performance aircraft at the Naval Air 
Test Center, Patuxent River, Md. His first was the Chance Vought 
F8U-1 Crusader. After brief familiarization, says a report, he “pushed 
it far beyond Mach 1,” and on a second flight the same day “climbed 
from a Dallas Naval Air Station runway and roared out of sight, straight 
up to 50,000ft, with afterburner blazing.” 


* 


A conference on The Link Between Schools and Industry is being 
held by the Gloucestershire Industrial Education Council at Cheltenham 
Town Hall on October 21 and 22. Among the speakers will be 
Mr. G. G. Roberts, M.Sc., A.F.R.Ae.S., technical director of Smiths 
Aircraft Instruments, Ltd., and Waymouth Gauges and Instruments, 
Ltd.; Dr. F. E. Jones, M.B.E., B.Sc., Ph.D., M.I.E.E., A.F.R.Ae.S., 
technical director of Mullard, Ltd.; Mr. E. J. Nicholl, B.Sc., F.R.Ae.S., 


joint managing director of Dowty Equipment, Ltd.; and Mr. M. B. 
Morgan, C.B., M.A., F.R.Ae.S., deputy director of the R.A.E. Farn- 
borough. In addition to the conference, the council is holding an 
exhibition (from October 21 to 25, in the Imperial Gardens adjoining 
the Town Hall) on the theme Opportunities in Engineering. 

* * * 

Brigadier L. L. Cross, C.B.E., Chief of Public Relations at SHAPE 
since 1954, has been appointed public relations officer to the Hawker 
Siddeley Group. 

* * * 

G/C. A. C. P. Brightmore has been appointed Director of Electronics 
Research and Development (Air), Ministry of Supply, with the acting 
rank of air commodore. He succeeds A. Cdre. C. A. Bell. 


Exclusive selling rights in the U.S.A. for all aviation products of 
Smiths Aircraft Instruments and their associated companies have been 
granted to Vickers-Armstrongs, Inc., of Arlington, Virginia. 

* * * 

Three appointments announced by D. Napier and Son, Ltd., are 
those of Mr. W. E. Hampton, A.F.R.Ae.S., as deputy commercial 
manager (aviation); Mr. M. Lowe, C.B.E., as aviation sales manager 
(U.K. and Europe); and Mr. A. G. Shove, A.F.R.Ac.S., as aviation sales 
manager (overseas). 

* 

The pilot of a Canberra PR.9 which fell into the sea ten miles off 
Blackpool ejected successfully and was picked up, suffering from shock 
and minor injuries, by a fishing vessel. He was Donald Knight, an 
English Electric experimental test pilot. Intensive search failed to find 
his observer, P. H. —" 

First flight of the Pushpak, an ultra-light two-seater designed and 
built by Hindustan Aircraft at Bangalore, was made on September 24. 
Powered by an 80 h.p. Continental, the prototype is to be followed by 
a production version powered by an Indian-built engine. With a span 
of 36ft, empty weight 830 Ib and gross weight 1,350 lb, the Pushpak 
has a cruising speed of 90 m.p.h. and is expected to cost about 
20,000 rupees (£1,500). Construction of the prototype began on 
August 7 this year and the completed aircraft was ready for ground 
trials six weeks later. 


FIRST APPEARANCE: Obviously several years old, yet on public view 
for the first time last week—ot the Open Days of the College of 
Aeronautics, Cranfield—were (left) the Vickers Supermarine Type 545 
and (below) an anonymous guided-bomb missile. The latter is presum- 
ably a cancelled project, the identity of which may not be divulged. 


“Flight” photograph 
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A Fireflash acceler- 
ates away from a 
Swift F. Mk 7 on the 
Aberporth range. 
After two seconds the 
boost motors separate 
at over Mach 2. 


FIREFLASH PROGRAMME 


SERVICE TRIALS AT R.A.F. 


OR the past eighteen months the Royal Air Force has been 
accumulating experience in the squadron use of air-to-air 
missiles at R.A.F. Station Valley, in Anglesey, where No. 1 
Guided Wea Development Squadron (W/C. J. O. Dalley) has 
been flying Swift F. 7s and carrying out a planned programme 
of Fairey Fireflash firings over the Aberporth range. . ie least 
40 Fireflashes were to be seen in various stages of preparation 
and storage during a visit last week and a demonstration firing 
was made alongside a Hastings. 
Since Fireflash is not destined for general service, the trials are 
not intended to prove or disprove this weapon but rather to give 
a Service squadron the experience and know-how they will require 
when the later Firestreak comes into service with G.W.D.S. next 
year. Though each Fireflash firing may at present cost several 
thousand pounds, the G.W.D.S. has in fact saved 
much more money by allowing the Service to finalize all the 
number drills and installation requirements for missile handling. 
Bach Fireflash carries a telemetry head which transmits some 
24 channels of information on its behaviour. The actual results 
of testing, assembly and storage can thus be assessed; and two 


STATION VALLEY 


scientists are collecting statistical data for future reference. 
Fireflash has proved accurate, easy to use and lethal—though, 
because of the expense involved, very few drones have been 
deliberately destroyed. The firings are generally made with the 
target out of range, the telemetry results showing whether success 
would have been achieved. 
The sequence of Fireflash handling has now been established 
as follows. The dart, its boost or “stork” motors and the wings 
and fins arrive in shock proof packings and are taken to the 
electronic check-out labaratory. There the interior components 
are extracted from the dart to be fitted with potted batteries, 
while the wings are screwed to the a body. The weapon 
is then assembled with fins and placed on the “oats” table 
(Operational Airfield Test Set) for a complete “go-no-go” check 
with the missile rolling and turning on its mounting. Electrical, 
gyro air, cooling air and servo air supplies are connected. The 
assembly next receives its telemetry head and goes to the telemetry 
test cradle where operation is checked by actual transmissions 
to $s receivers in another room. 
completely checked darts are taken to the fenced-off 


In this closest of 
close-up views, the 
two-point Fireflash 
attachment and dis- 
position of boost 
motors above and 
below the free-flying 
missile “dart” can 
clearly be seen. 
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ARMSTRONG WHITWORTH 


FITTED WITH 

Tyres, Wheels, Brakes, Maxarets, 
Maxivue Windscreen Wipers 

and Thermal de-icing for 


Rolls-Royce ‘Dart’ intake cowlings by 


DUNLOF} 


a DUNLOP RUBBER COMPANY LIMITED * AVIATION DIVISION * FOLESHILL * COVENTRY 
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ASSOCIATION 


PROVES QUICK STARTING 


In a recent test 

at the Motor Industry 
Research Association’s 
establishment at 
Lindley, a Morris Minor 
was frozen in the cold 
chamber for 24 hours 
at a temperature of 30° 
below freezing. With 
Castrolite, the balanced 
multi-grade oil in the 
sump, it started first 
pull on the starter. The 
practical demonstration 
of this is being shown 
on all ITV channels 
during the winter 
months. 


| cee TE MOTOR INDUSTRY 
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CASTROLITE name 
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“Flight” photograph: 


Mr. 1. R. Ryall and his flight observer, Mr. P. H. Clark, stand beside the 
Meteor NF.11 from which they made the first Fireflash firing during 
the summer of 1951 


explosives area, which is safeguarded by stringent regulations 
and drills. Here the boost motors are individually checked for 
electrical integrity before being assembled to the missile on a 
universal transporter trolley, and final electrical checks of fusing 
and firing circuits are made with photo-electric voltages. During 
checking the assembly is isolated on an anchoring stand. Brick 
huts are specially designed to dissipate blast from accidental 
explosions, and assembly rooms have special doors to allow rapid 
escape in case of trouble. Following this the complete, checked 
missiles are mounted on racks in warmed storage rooms until 
required. They can alternatively be stored in special cases in 
the open. 

Before Fireflash is loaded on the aircraft, the i. and firing 
circuits are checked according to a precise drill. The missiles, 
on their universal trailers, are then run up to the pylons and 
secured according to further strict drills. After that they can be 
left in situ under special fabric covers. The aircraft is treated as 
if it had loaded guns. 

Range work is under close G.C.I. control, though an audio 
tone normally tells the pilot when he is at correct firing range. 
After that he holds the guiding beam on target with a visual sight 
and tracks it accurately for the five seconds or so of missile 
flight-time. The boost motors separate after two seconds, by 
which time the missile is travelling at a speed higher than Mach 2. 

Incidentally, the first Fireflash firing was made from a modified 
Meteor NF.11 in the summer of 1951 by Mr. I. R. Ryall of Fairey, 
who now manages the site for the R.A.F. His observer was 
Mr. P. H. Clark. The G.W.D. squadron is in fact a Central Fighter 
Establishment unit c oe the direction of the Group 
Captain Operations, G/C. Pitt-Brown. 


“Flight” photographs 
The sequence of Fireflash preparation: 1, telemetry checking; 2, “go- 
no- ya checking of the headless dart; 3, boost motor electrical test; 

st motor final assembly and test; 5, final checks with photo- 
aoa voltages, the missile mounted on its universal trolley; 6, topping- 
up nitrogen for the servos; 7, approaching the aircraft in drill sequence; 
8, final connection before removing wing guards; 9, storage on the 

aircraft; 10, storage in heated rooms. 


(Left) The electronic check-out laboratory where the dart of Fireflash 
is unpacked, assembled and fey checked before joining with its 
st motors. 
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British Automatic 
Landing System 


Nes: taking place at R.A.E. Bedford is an important two-day 


demonstration before representatives of the Services, 

M.T.C.A., M.o.S., British airlines and Pan American Air- 
ways. The Blind Landing Experimental Unit is showing for the 
first time the complete British automatic landing system developed 
since World War 2. 

B.L.E.U. work has reached the stage where all is ready for the 
preparation of an air-transport installation in final form. Some 
2,000 successful (and damage-free) automatic landings have been 
made in both jet- and piston-engined aircraft using equipment 
which is already largely in airline use. The extra equipment 
required weighs about 100 Ib, but with certain improvements in 
the accuracy of present I.L.S. ground equipment—and this has 
already been undertaken—the extra load could be significantly 
reduced. Actual introduction into service now depends mainly on 
the operators’ and manufacturers’ specific requirements in terms 
of safety devices and upon international agreement on the exact 
specification of certain ground equipment. 

It is particularly significant that B.O.A.C. have decided to intro- 
duce automatic flare-out as part of the triplicated flight-control 
system of the VC.10. Full automatic landing could later be added. 
The B.L.E.U. equipment now has a single channel whose safety 
relies on built-in in-flight checking facilities, visual monitoring by 
the pilot on integrated instrumentation and a positive indication of 
the take-over of each successive element in the automatic 
sequence. It is now installed in Devon, Varsity and Canberra T.4 
aircraft, and consists of a Smiths S.E.P.2 autopilot, normal I.L.S. 
receiver, Standard Telephones STR.30B high-accuracy radio alti- 
meter, Murphy leader-cable receiver and Smiths automatic throttle 
control. On the ground are normal I.L.S. (in this case by Pye) and 
Murphy leader cable. The last-named consists simply of two air- 
field lighting cables laid 250ft each side of the runway centre-line 
from a suitable point beside the runway to a point 5,000ft out from 
the threshold. A 4 amp current is passed through these cables at 
1,000 c/s on one side and 1,700 c/s on the other, the frequencies 
being electronically stabilized and fault-monitored. A small par- 
tially transistorized receiver in the aircraft receives signals from 
the cables through a rotating loop mounted under a small 
dielectric dome located cither at or near the extreme nose of the 
aircraft. The ratio of the strength of the two signals is assessed to 


A Canberra 1.4 of B.L.E.U. completing an automatic landing. The tiny “pimple” on the nose is the leader-cable aerial. 
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“Look, no hands” duri 
a Varsity of 


determine the position of the aircraft to an accuracy of +5ft. The 
leader cables themselves can be buried, laid along the ground or 

strung on poles and the transmitter can be remotely controlled 
over G.P.O. lines. Airborne receiver and loop weigh 16 Ib. 

The STR.30B reads accurately to within 2ft and operates from 
0-5,000ft and 0-500ft. The Smiths Flight System instruments are 
standard, but the S.E.P.2 pa computer and locking box 
are modified. Automatic throttle control was specially developed 
by Smiths to control the engines according to A.S.I. error signals 
and attitude demand signals. Very little “tailoring” has been 
required to make the system fit a wide variety of aircraft types. 

A new aerial system could be developed for the present I.L.S. 
ground equipment to improve localizer accuracy from the present 
0.3 deg to 0.01 deg, rendering it sufficiently accurate for automatic 
landing. Glide-path accuracy down to 50ft could similarly be 
improved, and this would eliminate the need for leader cable and 
the “attitude” phase described below. But such progress must 
await international approval and negotiations have 

A Flight representative flew through several automatic landings 
in a Canberra T.4 and noted touch-down at about ft/sec descent 
within 30ft of the designated point each time. He icularly 
noticed the smooth control throughout and the ease of operation. 

A B.L.E.U. automatic landing is divided into phases called track, 
glide, leader cable, attitude, flare-out, drift correction, touch-down and 
ground run. First, the aircraft is set to fly at about 1,000ft on autopilot, 
using barometric height lock. A turn is made and the track cont ol 
operated to initiate I.L.S. localizer capture. The aircraft settles on the 
beam and comes up to the glide-path, as indicated by the I.L.S. horizon- 
tal pointer. The throttles are automatically controlled to give a pre- 
selected — speed with wheels and flaps down. 

Still following standard automatic-approach practice, the pilot selects 
Sr to the autopilot and at any moment from here down to a 

eight of 600ft he may prime his automatics and elect to make an 
automatic landing. He hes 14 min in which to decide. The radio alti- 
meter begins to read at 500ft above ground (if it is inadvertantly left in 
the 0-5,000ft range it automatically reverts to 0-500ft). At ry leader 
cable —~ « takes over azimuth guidance from I.L.S. localizer. 
Glide-path and automatic throttle continue working, but ot cable 
signals now control the relevant indications on the Flight System 
instruments. 

At 100ft the radio altimeter automatically disconnects glide-path 
guidance and for the next 5 sec or so the autopilot maintains the attitude 
which has been averaged for that approach. At 50ft the aircraft is over 
the runway and the radio altimeter supplies rate signals to control an 
asymptotic flare-out, while power is automatically progressively reduced 
to flight idle. At 20ft leader cable is discarded and the autopilot kicks 
off the difference between runway heading manually set on the beam 
compass and course held to counteract drift, at the same time holding 
the wings precisely level. Flare-out completed, the aircraft touches 
down at idling power and automatics are switched off. The pilot then 
follows visual leader-cable and compass information presented on the 
Flight System instruments and brakes the aircraft to a standstill. Actual 
touch-down velocity can be adjusted by . en Yr either the 
throttling-back sequence or the flare-out. ¢ main considerations 
are that the aircraft should make a positive arrival near the desired 
point without either landing too hard or floating too far. 

The system can be disengaged at any time by releasing the autopilot 
and progress to each stage is shown _illumination of successive 
segments of a green-lit indicator dial. is the only extra dial on 
the panel. 

B.L.E.U. found that some completely independent means of 
checking automatic performance might be required, and work is 
progressing on Televiewer, in which a series of radio beacons 
along the runway transmit a TV picture equivalent to direct sight 
of runway lighting on to a screen in front of the pilot. To assess 
parameters for this a closed-circuit TV camera was mounted in the 
nose of a Devon and then in a Meteor “7/8/9.” Night landings 
showed the required field of view and definition for an approach 
at 135 kt as +13 deg in azimuth and +10 deg in elevation with 
a definition of 10 min of arc. The lower limit was 50 min of arc. 
A 1:1 magnification ratio was used. Televiewer might form a 
pilot-operated automatic landing system in its own right. 


an automatic approach to R.A.E. Bedford in. 
Blind Landing Unit. 
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On the Polar route to Australia 


ESSO PETROLEUM COMPANY LIMITED. 36 QUEEN ANNE'S GATE, LONDON S.W.!1. AVIATION TECHNICAL SERVICE, RELIANC® (251 
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When, in the not-too-distant future, aircraft will be flying at stratospheric heights, 
they will be routed to the Antipodes 200,000 ft. above and across the 
white-out of the Greenland ice-cap. 

The dramatic scene shown above is as accurate a pre-supposition of visual 
conditions on such a flight as present knowledge permits. Beams of very 
high-energy-charged particles from the sun enter the earth at the 
geomagnetic pole, causing disturbance to ionisation layers and temporarily 
destroying magnetic equilibrium. 

The aircraft shown also represents a reasoned forecast of a type likely to 
be required for stratospheric flight. Esso are already evolving new fuels 
and lubricants to meet the conditions posed by such flight. 


— Flight in the century 


is already the concern of Esso Technologists 
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AIRCRAFT MANUFACTURERS! 
talk to Rotax for the lowest installed- 
weight Alternators in Britain! 


FLIGHT 


A\tternators for the Victor, Vulcan, Viscount and 
Britannia—the Rotax record speaks for itself. 
But new though these aircraft are, it’s a past 
record, and it is for aircraft designs of the future 
that Rotax are now working. 

In fact, Rotax have designed and are produc- 
ing a complete range of environmental-free air- 
cooled and oil-cooled alternators for your most 
forward-looking specifications. All our unique 
experience and knowledge is being put to work, 
maintaining our lead in this specialised field and 
producing alternators that give the Jowest 
possible installed-weight. 

For details of the complete range of Alter- 
nators including environmental-free, air-cooled 
or oil-cooled alternators, and how they can be 
engineered for your specific requirements, please 
write or phone ROTAX. 


FINEST AFTER-SALES SERVICE IN ITS FIELD 

@ Rotax Field Service Engineers available round 
the clock. 

@ Prompt, on-the-spot diagnosis of trouble. 

@ Full coverage by Rotax service in most parts 
of the world. 

@ After-sales service available to all users of 
Rotax equipment. 


Rotax Complete Electrical and Starting Systems for your future designs 


ROTAX LTD. WILLESDEN JUNCTION, LONDON, N.W.10 
ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne 
and Sydney, Australia 

LUCAS-ROTAX LTD., Toronto, 
Vancouver, Canada 


Montreal and 


40 K.V.A. Environmental-free Alternator 
suitable for civil or high mach number 
flight « 40 k.v.a. continuous—60 k.v.a. 
intermittent—0.75 p.f. lagging « oil-cooled 
—4 gallons per minute e brushless excitation 
e Silicon Diodes rotating rectifier assembly 
-tested to 2000G uses established 
Rotax magnetic amplifier techniques : 
e weight 92 lb. (Top illustration) 


15 K.V.A. Turbo Alternator for stand-by 
supply. 

Output: 15 k.v.a. 208 volt. 

Constant Speed : 24,000 r.p.m, 

Frequency : 400 c.p.s. 

Weight : 80 Ib. - (Lower illustration) 
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AUTOMATIC BLIND LANDING 


After several years of concentrated development, a 
system has been evolved which provides fully automatic 
landing facilities for aircraft. This system was recently 
demonstrated successfully at the Blind Landing Experimental 
Unit of the Royal Aircraft Establishment at Bedford. 


A unique feature of the system is the magnetic leader 
cable receiver, with its associated ground units, which 
together provide high accuracy azimuth information for 
the critical stage of the landing, i.e., from approximately 300’ 
to touchdown. The system does not rely on ‘Ground Co-operation’ and 
therefore the handling capacity is limited only by A.T.C. procedures. The 
leader cable receiver has been developed and produced by the 
Electronics Division of Murphy Radio Limited in conjunction with B.L.E.U. 


The system represents a major British achievement, designed to 
facilitate both Civil and Military aircraft operations to a very 
significant degree, and Murphy Radio Limited are proud 
to be associated with this most notable advance. 


keep in touch with murphy 


Electronics Division, Murphy Radio Limited, Welwyn Garden City, Hertfordshire, England. 
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automatic 
blind landing 


The S.T.C. High-Accuracy Frequency Modulated Radio Altimeter is an integral 
part of equipment used in the fully automatic blind landing of aircraft recently 
demonstrated at the Ministry of Supply’s Blind Landing Experimental Unit at 
Bedford. 

S.T.C. Instrument Landing Receivers were also used to provide guidance 
information during the approach in both azimuth and elevation. 


S.T.C. have pioneered the development of a highly-accurate, low-level radio 
altimeter, essential in any automatic blind landing system. 


The latest equipment is the result of twenty years’ research and development 
in this very specialised field and is probably the most accurate altimeter 
available in the world today. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, 63 Aldwych, London, W.C.2, 
RADIO DIVISION OAKLEIGH ROAD NEW SOUTHGATE LONDON, N.I1 
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17 October 1958 


AN ACCOUNT OF B.0O.A.C.’s 


INTRODUCTION OF THE 


COMET 4: CREW-TRAINING 


AND FLIGHT PROCEDURES 


ILLUSTRATED WITH 
“PLIGHT” PHOTOGRAPHS 


| J T. B. Stoney as his deputy. In October 1957 the unit was raised 
B A C K G R D to Flight status when Capts. Cane and Field were appointed to 
special duties under the Corporation’s technical manager (to do 


707 and VC.10 as well as Comet liaison). Capt. Stoney was then 
appointed Comet Flight manager. ; 
Che first 2E was ready in August 1957, the second in September 
1957. The plan was to operate eleven flights a week to Beirut, and 
the programme was launched on September 16, 1957. The 
Lebanese airport was chosen because flying to Beirut and back in 
the day gave just the necessary eleven hours per flight required to 
meet the target of 3,500 aircraft hours (i.e., 7,000 Avon 524 hours) 
by the end of May 1958. The aim was to clear the engines for 
f i ‘HOUGH the early Comets were so suddenly eliminated a 500-hr overhaul life. In the event they were cleared for 1,000 hr. 


from B.O.A.C.’s operations the Corporation’s jet savoire The Comet 2E Unit was formed with 19 pilots. This was a 
faire survived. In the course of nearly two years—from sufficient nucleus for the 2E programme, and all the pilots were 
May 1952 to April 1954—B.0.A.C. had flown nearly 30,000 Comet ex-Comet 1—a requirement for entry into the 2E Unit. However, 
hours. As the intervening years have gone by, people have tended _the more recent Comet 4 personnel requirements have never been 
t to look back on B.O.A.C.’s Comet 1 experience as a sort of brief that everyone must be ex-Comet 1: obviously, B.O.A.C. could 
experiment that ended in failure. But failure of the aircraft could not crew 19 Comet 4s with the personnel from ten Comet Is, even 
not alter the historical fact of two years’ highly successful pioneer- assuming that they were all available. In any case, since the 
ing in a new and revolutionary mode of air transport—two years demise of the early type there had been a change in the pilots’ 
which left a deep imprint of experience in the minds of all who salary system—i.e., there were now varying salary-scales for 
flew and operated the Comet. y and night throughout these different aircraft types. As a result pilots could bid, according to 
two years the new operating techniques which the new form of _ seniority, for transfer to new equipment. Such a bidding system, 
i] propulsion demanded were developed, improved and refined; and _ based on seniority, was the method by which names were chosen 
though the corporate experience which resulted had to be put for the Comet 4 Flight; its obvious fairness avoids any awkward- 
J aside when the unit was disbanded, the experience of the men __ ness and suggestions of favouritism. 
concerned—though dormant for three long years—ensured the According to present plans B.O.A.C. will train rather more be 
continuity which permitted the B.O.A.C. Comet Flight to be 100 crews for the 19 Comet 4s—in accordance with the rough-af 
re-established, in March 1957, smoothly and straightforwardly. ready rule of about five crews per aircraft. The Comet Flight hi 
Continuity was also preserved by the appointment of a Comet 1 settled for a four-man flight-crew of two pilots, a naviga 
pilot to preserve the technical and operational link between the officer, and a flight engineer. Notwithstanding the Present ¢9pr 
manufacturers and the Corporation. This was Capt. A. P. W.  troversy, it looks as though B.O.A.C. have no intention - 
Cane, who had been flight superintendent of the Comet 1 fleet. sing with full-time flight engineers on their jet air, 
Though keeping his hand in down the routes like the rest of the ndeed, the flight engineer’s statian im the Corporation’s Comet 
ex-Comet crews (he went on to Argonauts, while most others is probably one of the most comprehensive of its kind. pores 
were transferred to Constellations), he was the Corporation’s Generally speaking, there are three types of pilot to be con 
Comet-liaison man. His influence can be seen, for example, in verted to the Comet 4: (1) those—19 in all—who were ex-Comet 
the flight-deck layout, which is probably the best in any airliner and who are right up to date on the 2E; (2) the ex-Comet 1! pilots 


to date. A practical flying man’s influence is obvious here. Pilots’ who have not been on the 2E; and (3) pilots who have had no jet ee 
instrumentation, cockpit lighting, navigation equipment, engi- experience. Initially, of course, the training programme has con- y 
neer’s station—these were typical of the technical problems which _ centrated on the conversion of the 2E pilots; and here it is appro- Wi 4 
Capt. Cane advised upon from the earliest stages of the design. priate to retrace the programme which, on Saturday, October 4, | 


When the contract for 19 Comet 4s was signed with de Havilland 1958, culminated in the inauguration of passenger services across ; 
in February 1955, it was decided to take delivery—about a year the Atlantic. oS 
before the Comet 4—of two specially modified and adapted It was last January that B.O.A.C. first began to look seriously 
Comet 2s. Known as 2Es, each had the extensive pressure-cabin _at the possibility of operating Comet 4s across the North Atlantic. 
modifications applied to R.A.F. Transport Command’s ten air- They did not know at that time when Pan American would 
craft, but were in addition revised to take two Comet 4-type introduce jets on this route, but it seemed more than likely that 
Rolls-Royce Avon 524 (RA.29) engines in place of the outboard PanAm might first put their early J57-powered Boeing 707-120s 
Avon 117s. The idea behind the two Comet 2Es was twofold: to on the Atlantic rather than on to their Caribbean and South 
amass flying hours on the Avon 524_which, though derived from American routes. B.O.A.C. had to be prepared for this challenge, 
the military Avon, was virtually a new design of commercial not simply for reasons of prestige, but because any airline exclu- 
turbojet—and to rebuild B.O.A.C.’s Comet organization. These sively offering jets across the Atlantic in the thin-traffic winter 
two essential objectives could obviously be neatly combined; and, months—or in any season—is obviously going to get most of the 
though both aircraft were to be operated by B.O.A.C., one was business. So the Corporation had another look at the Comet 3 
owned by the Ministry of Supply. Atlantic “paper-jet” studies done four years before, applying the 

The Comet Unit (now known as Comet Flight) was reformed improved capabilities of the 4. Could such an operation be 
in March 1957. Its original manager was Capt. Cane, with Capt. commercially and economically feasible? It looked like it. Between 
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London and New York it was reckoned 
that the 4 might be able to lift 10,000-Ib 
payloads in the winter and 12,000-Ib 
payloads in the summer, with one stop 
on a high percentage of occasions west- 
bound, and non-stop on a high percent- 
age of occasions eastbound. In recent 
weeks, however, it has become clear 
that the 4 is, to quote B.O.A.C., “better 
than the book”; and there are hopes 
that considerably better payloads can 
in fact be carried. 

Meanwhile, until last April plans 
were that inaugural services would start 

ith daily flights to Australia. Target 

t# was set for February 1959, assum- 

that four or five aircraft would be 
detivered by de Havilland by the end of 
rie. But some time during April it 
rared certain that PanAm were in 
att g0ing to put their 707s on to the 

Imitic, and furthermore that they 
were going to do so in the autumn of 

988." It was decided to modify the 
Yomet 2E programme—which by then 
was nearing completion—so that it 
could provide transatlantic jet experi- 
ence. Snesead of flying to Beirut and back, why not to Keflavik, 
Gander, the Maritimes, and the New York area? Because all but 
two of the 2E pilots were ex-Constellation—the Eastern-route 
aircraft to which the majority of ex-Comet 1 pilots had been 
transferred in 1954—the Flight’s transatlantic route-experience 
was limited. 

So towards the end of April 1958, Capt. Stoney got the go-ahead 
to switch 2E flying westwards across the Atlantic. There was only 
a limited number of 2E hours left to do, so the Ministry-owned 
2E G-AMXD was withdrawn, and the revised programme con- 
centrated on B.O.A.C.’s own 2E G-AMXK. 

It was reckoned that eleven captains would be needed for 
initial Comet 4 services to New York. These eleven were dubbed 
the “Atlantic spearhead”; they were the first to be trained and they 
were given priority on all flights. The 2E programme was arranged 
in three phases, as follows :— 

Phase 1: Eleven daily return flights to Gander, routed via 
Keflavik westbound. Each of the eleven “spearhead” pilots took 
part in four of these flights. Crewing was mixed so that everyone 
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MEN IN CHARGE 


COMET FLYING STAFF 


(Left to right) Capt. T. B. Stoney, Flight 
manoger; Ag R. E. Millichap, deputy 
flight manager; Capt. J. N. Weir, chief of 
flight operations; Capt. B. G. Wallace, 
officer i/c training; Capt. A. P. W. Cane, 
special duties (technical manager). 


COMET ENGINEERING STAFF 


(Left to right, below) Mr. F. W. Jokiel, 
senior — officer; Mr. F. E. Hart, base 
engineer; Mr. C. Abell. chief engineer; Mr. 
G. Halliday, superintendent of projects; Mr. 
R. J. McNaughton, maintenance survey 
engineer; Mr. T. Campbell, base foreman. 


got experience of let-downs at Keflavik and Gander. After that 
exercise, which lasted for about 12 days, the aircraft went into the 
hangar for four days for the installation of Dectra. When this 
was completed the programme entered Phase 2, the idea of which 
was familiarization with the Maritime alternate airports, with the 
aircraft based on Gander. 

Phase 2: Eight three-day trips, the first day of each consisting 
of a flight to Gander; the second being devoted to sorties from 
Gander to the Maritime airports of Goose and Stephensville, 
Sydney and Moncton, and return to Gander; and the return flight 
to London being made on the third. Then, having thoroughly 
cleared themselves at each of these Maritime airports, the crews 
were ready to branch further afield. 

Phase 3: The plan here was to get to know the airports in the 
New York area. Eight further trips were made, as above to 
Gander on the first day, the second day being spent practising 
approach and let-down procedures at New York, Baltimore, 
Montreal and Boston. 

No actual landings were made at New York—just the odd 
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touch-and-go, which was sufficient for the purposes of the exercise. 
All the pilots concerned were most impressed with the helpfulness 
of the American A.T.C. people. At first, because of the growing 
resistance to jet noise, there were certain reservations about pro- 
cedures. For example, no approaches below 1,000ft were per- 
mitted. But after the New York authorities had been given data 
on Comet noise tests at Hatfield, these restrictions were relaxed, 
and the 2E was accepted as part of the normal traffic pattern. Not 
only did the 2E crews learn a great deal, but the American airport 
authorities in turn learned a lot about jet procedures and require- 
ments in general. In particular, Baltimore were most friendly and 
co-operative: as one senior pilot said, “It has always struck me 
as appropriate that the name of that airport is Friendship.” Crews 
always made a point of thanking everybody at all airports for their 
help before departing, and generally back came remarks like: 
“A great experience working with you.” On one trip officials of 
the American C.A.A. and the Airways Modernization Board were 
given a ride to inspect the Decca/ tra system; they saw how 
the 2E crews were able to employ the Flight Log not only for the 
Auantic crossing but also in the Maritimes and New York areas, 
using the existing Decca chains. 

The Comet Flight had trained eleven captains and six co-pilots 
by the time Comet 4 services began. For the record, and because 
B.O.A.C. have probably been too modest about the jet route- 
flying experience of their Comet 4 crews, it is appropriate to sum 

this experience. When Comet 4 services began the Comet 
Flight had eleven captains all of whom had between 500 and 1,000 
Comet 1 operational-service hours. Each had around 700 Comet 
2E hours under route conditions, all of those hours having been 
accomplished during the previous 12 months. And each pilot 
had flown a minimum of 120 Comet 2E hours on the Atlantic 
route, and was familiar with all the alternates, A.T.C. procedures 
(including the language, which on the other side of the Atlantic 
is not always the same). Finally, each pilot had done routine 
Comet 4 conversion-flying, averaging six hours, at Hatfield and 
at London and Bedford. Conversion of 2E pilots to the 4 was, 
incidentally, perfectly simple; the two types have at least some of 
the same engine-type and handling qualities; the main dissimilarity 
—which in this case makes little difference from the pilot’s point 
of view—is the greater length of the 4’s fuselage. Transition was 
merely the mechanical business of take-off and landing. 

It is true to say that when the 2E programme was completed last 
July, the Comet Flight felt in a very strong position indeed. If 
someone had said at that time, “Go ahead and operate,” and had 
Comet 4s been available, services could have been started imme- 
diately. B.O.A.C. had in fact based their plans for an inaugural 
transatlantic service on a December | start; but, as is now well 
known, de Havilland produced the goods—delivering two aircraft 
on the contract date instead of one. This meant that B.O.A.C. 
were at once in business, and, as things turned out, they were 
able and ready to start services on October 4, nearly two months 
ahead of the original target date. 

The training programme goes on and, indeed, will not be 

completed until Posstiber 1959. Ex-Comet 1 pilots with no 2E 
experience will have a ten-hour Comet 4 conversion course and 
check-flight and a minimum of three flights over the Atlantic 
route, including local flying and visits to all the alternates. Pilots 
with no previous jet experience will have a 12-hour conversion 
course, a check-flight and two or three route flights, according to 
the service. 


oi? 


The Flight has been hampered by the lack of a Comet 4 flight 
simulator, which is expected next April; but they have improvised 
very well with a converted Stratocruiser simulator. is now 
incorporates the Comet 4’s Smiths flight system, which because 
of its newness could have been a bottleneck in the flying training 
programme. Most pilots will agree that there is nothing more 
disconcerting than sitting in a new type of aircraft in front of 
unfamiliar instruments. The Stratocruiser simulator was so con- 
trolled by the instructors that it could perform like the Comet in 
speed, rate of climb and—the most important operational feature 
of the jet—rate of descent. In addition, all the New York 
cedures were incorporated. Everyone spent between six an 
hours on this simulator. There was also an arrangement with 
B.E.A. whereby Comet crews spent time on one of their Link 
trainers fitted with the Smiths flight system. 

The Comet 4 flight-planning technique remains flexible 
will be improved as experience is gained. To start with, all digas 
plans will be on the basis of a cruise-climb, as opposed to the 
stepped-climb, technique. On the 2E exercises pilots always asked 

.T.C. for cruise-climb clearances, for as yet there is no com- 
mercial traffic at Comet cruising altitudes; but such clearances 
were by no means always granted. Often, because of military 
traffic, the pilots had to do 2,000ft or 4,000ft stepped-climb cruises 
—and sometimes even constant-height cruises—with considerable 
penalties in fuel as a result. For example, a 2,000ft stepped-cruise 
between London and Gander could cost 1,000 Ib of fuel, which 
means five fewer passengers between London and New York. 
This is the crux of the jet’s problem, and the reason why clear- 
ances to cruise-climb are always sought. The neatest answer is, 
of course, workable lateral-separation instead of vertical separa- 
tion. Dectra, as fitted in one of the 2Es, showed pretty con- 
vincingly how this can be achieved; and B.O.A.C. can only hope 
that, in time, all airlines will -_ the system; obviously, lateral 
separation can work only if carriers install the necessary 
equipment. 

An entirely new flight-planning system has been devised for the 
Comet 4. Based on a cruise-climb, it provides for a cruise-climb 
to overhead destination, a continued cruise-climb and a descent to 
1,000ft over the alternate. At this point sufficient fuel is reserved 
for holding at 20,000ft for 1} hr to 1} hr, depending on the sector. 
For example, on the sector to Keflavik the alternate is ———— 
the flight plan is to arrive overhead Keflavik with fuel to 
a return to 1,000ft over Prestwick, where fuel for 14 hr holdin: oa 
20,000ft will still be available. 

In practice, assuming that the destination and the alternate are 
open, there need be no worries about using some of the reserve— 
if, for example, a stepped-climb cruise has to be made or if 
headwinds are stronger than forecast. If in any particular circum- 
stances the captain feels that the reserve is being run down too far 
he can decide to land en route. This, of course, he can do in the 
Maritimes between Keflavik and New York, though for obvious 
reasons not between London and Gander. If the captain — 
this critical sector is not happy with the weather at Gander and a 
its alternates he can divert en route to Keflavik, or return to 
Shannon. In the last resort, and assuming the crossing has been 
made out of H.F. contact with Gander, he can get to within 
V.H.F. range of Gander and still return to Shannon with 15 min 
fuel for holding. 

Westbound, it is likely that there will be one stop on around 
85 per cent of occasions, and two stops on the remainder, though 


(Left) Wide underwing access-doors allow much Comet 4 maintenance to be performed at shoulder height. Here two B.0.A.C. engineers, work- 

ing in the forward outer access door of the four under each pair of Rolls-Royce Avon RA.29s, are attending to services on the inter-engine fire- 

wall. (Right) Token in B.O.A.C.’s No. 5 hangar at London Airport last week, this photograph gives an indication of what is now the daily 

round of the Corporation's maintenance. Overwing maintenance is limited to a single engine services access an yp above each powerplant. White 
wing-root panels enclosing passenger dinghies are a feature of B.O.A.C.’s Comet 4s. 
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Background to Comets... 


in the event this may well be bettered. Eastbound, the ure 
will be to flight-plan from New York to Shannon, with don as 
the alternate—a slightly different concept than flight-planning 
non-stop to London. Whether or not this plan is adopted will 
depend on winds and payload. Probably the only factor which 
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Study session in the Comet 4 cockpit. The First Officer is indicating 
the flying-control hydraulic system change-over levers. 


will prevent the direct New York - London flight will be the 


weather conditions at London. On training flights full tanks 


planning has been deliberately biased towards fuel, for the good 
commercial reason that, as experience is gaihed, it is always better 
to be able to say to the commercial department that you can carry 
more, rather than less, payload. 

Plans for the expansion of Comet operations are now fairly 
firm. As is well known, B.O.A.C. intend to work the Comet 
Flight hard—up to an annual utilization per aircraft of nearly 
4,000 hr within two years. About the middle of next month, 

bably, services to New York will be stepped up to once-daily 
poaeemer. Next May a four-times-weekly service to Tokyo 
begin. By September, Hong Kong and Singapore will be served 
and by December five services a week to Sydney may be started. 
Early in 1960 services—possibly daily—to South Africa are en- 
visaged, followed by others across the South Atlantic to South 
America. 

In their Comet Flight B.O.A.C. appear to have built up a team 
of exceptional calibre and spirit. Each member is a devotee of the 
Comet, an aeroplane that always seems to extract superlatives 
from the people who work with it. In the coming years a great 
deal is expected of the aircraft and the team behind it: evidence 
for this is the planned utilization-rate—higher than any previous 
B.O.A.C. aircraft, and indeed as high as is achieved by the equip- 
ment of any long-haul operation—and in the world-wide route- 
network which TBOAC's Comets will open. 


KOLIBRIE COMPLICATIONS 


Tyo members of the Board of the Nederlandse Helicopter 
Industrie, G. F. Verhage and J. Meyer Drees, recently offered 
their resignations. The reason (writes a Dutch correspondent) 
seems to be that lack of orders for the H-3 Kolibrie helicopter, 
which they designed, has involved the company in financial diffi- 
culties. Up to now 14 Kolibries have been built but only four sold 
(to the Israeli Air Force), and the Royal Netherlands Air Force 
have decided not to buy the Kolibrie as it is too small for their 
purposes. Resignation of the two directors, says our correspon- 
dent, “could mrean the end of this very promising aircraft, as well 
as of the company who build it.” There is, however, some hope 
(he adds) that things may be settled; and there is a chance of 
additional orders for spraying operations next spring. 


AGARD MEETINGS 


CONVENING i in Copenhagen on October 23, the 13th AGARD 
acromedical panel meeting is to hold a two-day symposium 
on Escape and Survival. About 15 papers will be presented. 

At the eighth general assembly of AGARD (Advisory Group 
for Aeronautical Research and Development), which is also being 
held in Copenhagen (October 28-29), there is to be a round-table 
discussion on The Impact of Space Technology on NATO 
Research and Development. 

Among papers to be presented will be Biomedical Aspects of 
Space Flight, by Brig-Gen. Don Flickinger, Director of Life 
Sciences, Air Research and Development Command, U.S.A.F.; 
and Structure and Material Problems, by Richard V. Rhode, 
Assistant Director for Research, NACA, and John C. Houbolt, 
Langley Aeronautical Laboratory, Langley A.F.B., Va. 


LG.Y. DATA CENTRE 


THIRD World Data Centre for Rockets and Satellites is now 
~—+\ at the D.S.LR. radio research station at Ditton 
Park, Slough, Bucks. Previously there were only two such centres, 
in Moscow and ota and it was agreed at the recent 
Moscow meeting of the I.G.Y. special committee to accept the 
British offer of another one, 
As many of the [.G.Y. experiments are concerned with investi- 
tions of the ionosphere, and studying the travel of radio waves 
— satellite transmitters is one way of gaining information 
about it, Ditton Park forms an appropriate location for a data 
centre. Its workers and those at its Singapore sub-station are 
engaged in such studies, together with scientists at the Post Office 
Radio Station, Banbury, the Cavendish Laboratory at Cambridge 
University, the Great Baddon laboratories of Marconi’s Wireless 
Telegraph Co., the R.A.E. Farnborough, the R.R.E. Malvern and 
the Admiralty Signals Research Establishment, Portsdown. 


C.A.L-LA.S. MEETING 


At the 1958 joint meeting of the Canadian Aeronautical Institute 
and the Institute of the Aeronautical Sciences, held in Ottawa 
on October 7-8, technical sessions were devoted to acro-medicine, 
aeroelasticity, propulsion, environmental testing, aircraft actuating 
systems, materials and test flying. Principal speaker at the uet 
on October 7 was Mr. Elwood S. 
Airways Modernization Board following papers were 


presented : — 

Aeromedicine: , C. P. Seitz, Grum- 
man Aircraft Engineering Corp; P"Mockups for for Aircrew, 
M. G. Whillans, Biosciences —— Defence Board; 


‘| 2% Studies of Human Re me in Hypersonic Escape, 
A. W Directorate Sciences, A.R.D.C. 

Aeroelastici The Use of Modes in Aeroelastic Analysis, 
J. McKillop, Div., Avro ~ Ltd.; The Flutter Low 
Aspect Ratio Wings, W. P. Targoff and R. P. . White, Jr., Cornell Aero- 
nautical Laboratory; The Aeroelastics of Tall Stacks, R. A. Boorne, 
Mount Allison 

Propulsion: — of Mach 4 Turbine Engines, 
M. A. Zipkin EN t Propulsion Lab. Dept., General 
Electric Co.; Rocket Propulsion * Pa, ‘anada, R. F. Wilkinson, Explosives 
Wing, CARD.E,; Powerplant Design Considerations for VTOL 
aa Martin J. Saari, Lewis Flight Propulsion Laboratory, 

A.C 

Environmental Testing: Environmental Simulation, Its Meaning and 
Value in System Testing, C. A. Mills, Electronics Div., Canadian 
Westinghouse Co., Ltd.; The Ordnance Corps Envanal System, 
H. M. Bunch, Environmental Research Sect., Southwest Research 
Institute; Operational Value of Test Specifications, E. B. Moss, Canadian 
Applied Research, Ltd. 

Aircraft Actuating Systems: Pneumatic Actuating System for 
1,000° F. Operations, John A. Osterman, Advanced Systems Research, 
ink ia Division, +; Aircraft Corp; Design qs ydraulic Systems 

igh Speed Aircraft, D. Royston, Engineering Div., Avro Aircraft, 
(ran he Réle of Electrical Actuating Systems in Supplementing Sea 
Master Flight Controls, H. C. Zachmann, Electronics and Electrical 
Dept., The Martin Co. 

Materials: Close-tolerance and Other Special Forgings, W. Mo om 
Research and Metallurgy, Steel Improvement, Ltd.; 
Insulation Ceramic Coatings V. Levy, Material and Process Section, 
Marquardt Aircraft Co.; Olive i High Strength Steels, W. B. F. Mackay, 
Atlas Steels, Ltd. 

Test Flying: Broad Outline of Aircraft Feel- Pilot’s Appreciation, 
W. J. Potocki, Avro Aircraft, Ltd.; Piloting Research Aircraft, J. Walker, 
High Speed Flight Station, NACA. 

On the day following the joint meeting, the first meeting of the 
Astronautics Section of the C.A.I. was also held in Ottawa. Pa 
read and discussed were: The Clock Paradox, W. F. Cam 
National Research Council; Propulsion Systems for Space Travel. 
Dr. H. S. Ribner, Institute of Aerophysics, of Toronto; 
and Guidance and Control, R. D. Richmond and Bogdanoff, 
Canadair, Ltd. 
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FOR THE 


Heat Exchangers and Toilets for 
the Armstrong Whitworth Argosy 
are by DELANEY GALLAY LTD. who 
are proud to be associated with 
this fine aircraft. 


This entirely self-contained toilet unit in 
Stainless steel will be in every Argosy. It 
flushes normally and is completely odourless. 
No ground equipment is necessary. It can 
be lifted out in its entirety for cleaning and 
replaced with a clean one. Total time taken 
about 3 minutes. Already proven ‘n service with 
Viscount aircraft, it obviates both fuselage 
Stressing and fuselage corrosion. 


Anti-Icing Heat Exchanger for the Argosy in very light 
gauge stainless steel and light alloy. 

Similar units have proved their worth in many thousands 
of flying hours 
aircraft, whilst Vickers-Armstrongs Ltd., have specified them 
for the Vanguard. 

We shall be glad to supply full details of our anti-icing 
system on request. It has overcome many difficulties associated 
with other systems and will get you into the air when with 
other sysiems you are grounded. 


VULCAN WORKS, EDGWARE ROAD, LONDON, N.W.2. 


in’ Viscount, Britannia and Friendship 


Specialists in heat exchange 
and heat insulation. 


TEL: GLADSTONE 2201 
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choice 


for the 


Automatic 


Argosy 


The highly practical, advanced 
propeller-turbine airliner/freighter 
AW.650 Argosy is a brilliant design => 
conception. Smiths Flight System, 
incorporating the famous Smiths 


Autopilot.and a wide range of other 
Smiths instruments have been speci- 
fied for it by the makers, Sir W. G. 
Armstrong Whitworth Aircraft Ltd. 


CM LT HS aviation oivision 


SALES AND SERVICE - CRICKLEWOOD - LONDON NW2 - 


GLADSTONE 3333 
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wl the heavens fill with commerce, argosies of magic sails, 
, dropping with costly bales.” 
‘TENNYSON 


CCORDING to the Shorter Oxford Dictionary, an argosy is 

“a merchant vessel of the largest size and burden.” This 
definition is not, perhaps, wholly appropriate to the second 

a the commercial aeroplanes from Sir W. G. Armstrong Whit- 
worth Aircraft to be so named (the first was, of course, a famed 
airliner of Imperial Airways of the 1927-1930 era), for the new 
AW.650 Argosy is by no means “of the largest size,” nor is its 
“burden” as great as that of many types now coming into com- 
mercial service. It is for these very reasons that the Argosy 
promises to fill a most important gap in the range of available 
transport aircraft, offering an unprecedented combination of 
operational flexibility and efficiency in a size which, while large 
enough to make the cost per ton-mile competitive, is not too much 
for a wide range of commercial and military operators to handle. 

From its inception the Argosy has been financed entirely by its 
manufacturer; and it is very much a co-operative Group project, 
since it is the only firmly established civil aeroplane among the 
entire Hawker Siddeley Aviation Division. It promises to evolve 
into a range of related some designed for a variety of 
passenger, freight or mix transport, some intended for short- 
haul car or passenger ferrying, and yet others being tailored to the 
needs of the world’s air forces. First, however, it is appropriate 
to relate how the programme began. 

Three years ago the Air Ministry formulated an operational 
requirement for a new transport landplane for passengers or 
heavy freight. The specification called for a machine of a size 
roughly midway between that of the Valetta and the Beverley, 
and with a performance surpassing that of either of the earlier 
aircraft. It was specifically suggested to tendering companies that 
particular consideration would be given to aircraft designed to 
appeal also to commercial operators. 

Late in 1955, “poy f Whitworth set a design team to work 
on a machine to meet this need, and concurrently discussions 
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out the world. Europe was covered by the A.W.A. sales staff at 


Baginton and London, while prospective customers further afield 
were interviewed by the regional executives of the Hawker 
Siddeley Group. These discussions soon confirmed what the 
— had been hoping: that the R.A.F. aeroplane was of a 
i character likely to interest a very large number of 
operators throughout the world. At the same time it came to be 
appreciated that the aircraft would have to have the maximum 
possible operational flexibility, and to achieve the fullest success 
would need to be capable of rapid turn-round with any kind of 
load, ranging from passengers to heavy freight. 

A submission to the Ministry of Supply was made with a high- 
wing aircraft bearing the works number AW.66. The brochure 
described a machine with a gross weight of 65,000 Ib and two 
3,000 h.p. turbeprop engines. The fuselage took the form of a 
truncated nacelle, with a beaver-tail provided with a loading ramp 
and doors to permit truck-bed loading and heavy dropping (to 
meet an obvious military requirement). From the sides of this 
nacelle relatively narrow appendages extended to the rear, ter- 
minating in a pair of vertical tail-surfaces atop which was mounted 
the horizontal tail—forming what is colloquially known as a 
pi-tail, from its resemblance to the Greek letter 7. Basic design 
work was put in hand at once, and tunnel models proved the 
satisfactory aerodynamic behaviour of this unconventional 
configuration. 

Soon, however, it became evident that the pi-tail and closely 
spaced booms allowed little latitude in the design of the rear end 
of the fuselage. Hardly any commercial operators had a require- 
ment for heavy dropping, their prime needs being the maximum 
rapidity and flexibility of loading and unloading on the ground. 
When operating in the freight réle it is a great advantage to have 
a full-section door at both ends of the hold, so that sector traffic 
can be loaded and unloaded rapidly from either end. The 
resulting large end-doors posed a major design-problem. 

Clam-shells and upward-hinging arrangements were investi- 
gated in some detail, but the need to provide for manual opening 
and closing, and the fact that each door could form a valuable 
addition to the payload accommodation—housing baggage racks 


Taken last week ot Bitteswell, . aememempeenenmen: G-AOZZ, with its inboard Rolls-Royce Dart 526s installed. 
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and toilets, for example—soon made it apparent that the opumum 
arrangement for a commercial machine was to have a simple 
single door at each end, hinged about a vertical axis and opening 
sideways. This —- the use of the pi-tail, and accordingly 
a new empennage was carried by more conventional 
booms attached to the wings. Design teams held discussions with 
Fairchild and Nord Aviation, both experienced manufacturers of 
twin-boom freighters, and returned assured that, if properly 
designed, the twin- boom configuration could be made completely 
satisfactory in all res 


the conflicting needs of the multitude of interested operators. 


of designing a variety of 


aircraft design. led to the 


Whitworth designers. This decision at My saved a 
development enpendinase and made possible a = uction in 
the time and effort required to evolve both the wing and its 


loading suggested a flat and level floor at a height of about four 
feet from the ground. This requirement precluded the use of 
under-floor stowage, and so dictated a relatively flat belly, the 
fuselage reaching its full width at floor level and thereafter con- 
tinuing upwards with bulged sides to provide a completely un- 
obstructed box-like interior. The floor was designed to a ruling 
loading of up to 200 lb/sq ft and the overall payload then 
determined the usable floor area. _The need for straight-through 


is faired at its rear end into the leading edge of the wing, the 
space beneath the fairing being ideally suited to the accommoda- 
tion of numerous systems-components. The flat floor of ‘the flight 
deck and equipment bay forms the forward roof of the cargo hold. 

Notwithstanding the fact that most operators of such aircraft are 
interested primarily in relatively short-haul operations, it was 
decided from the outset to pressurize both the flight deck and 
the complete cargo hold. Gas-turbine propulsion and full pres- 
surization and air-conditioning are virtually essential for the 
acceptance of an aeroplane offered for passenger transport, and at 
the same time pressurization is extremely valuable during the 
carriage of livestock and even such apparently inert cargoes as 
blood plasma and wool. Almost every prospective operator con- 
sidered such provision to be well worth the additional weight and 
complication involved. 

By 1956 it was becoming apparent that the money available for 
the purchase of new British military aircraft was to be pro- 
gressively curtailed, and the Air Ministry requirement faded out 
without any decision having been taken. By this time, however, 
A.W.A. were so convinced of the “rightness” of their design, and 
of the fact that it could be commercially successful, that work was 
allowed to continue. This time, however, the project was desig- 


Early concept: the “pi-tail” AW.65 of 1955-56. 


ond manutoctured A.W.A. 
be Designed and manutactured Avro. 
(Ailerons by G. Corner and Co., Ltd.) 
| Designed Gloster; manufactured A.W.A. 


Viscount-type Dart 526 powerplants. 


Who does what: an Argosy production analysis. 


nated AW.65, and it was regarded as 
with obvious military applications, instead of the other way 


This changed outlook at once made it imperative 
tried and proven powerplants. The choice taken by the A.W.A. 
designers was to employ four Rolls-Royce Darts, and the wisdom 
of this decision is difficult to challenge. 
wing already made provision for outboard powerplants, and 
the increased power of four Dart RDa.7s (8,400 e.h.p. compared 
with the 6,000 of the original project) permitted a valuable 
increase in gross weight, first to 76000 Ib and finally to 82,000 Ib. 
This made the aircraft even more attractive, and by the autumn 
of 1956 the design had settled down as a firm project, bearing the 
designation AW.650; initially given the name Freightliner or 
Freighter-Coach, it was formally and more happily named the 
Argosy in July of this year 

‘The Board dof the Hawker Siddeley Group authorized A.W.A. to 
launch a complete on September 11, 1956. By this 
time it was realized that, if complete commercial success was not 
to prove elusive, the company must do much more than merely 
tender to an official specification; they would have to establish 
a programme for the new aeroplane fully equal to that of any 
other manufacturer in the world. In the two years that have since 
elapsed, every department of A.W.A. has been enormously 
strengthened, and particularly is this true of all forms of research 
market research, customer liaison and 
“planning” in all its ramifications 

Ever mindful of the evils of what has been called “too many 
channels for too little water,” the Group agreed to spread the load 
as widely as possible in order to achieve the tightest possible 

ule. The parent company undertook the design and manu- 
facture of the complete fuselage, the tail booms, the wing trailing- 
edge, the double-slotted flaps and the basic design of the empen- 
nage; Avro assumed ——— for the extensive redesign and 
manufacture of the entire wing; Gloster handled the detail design 
of the side doors, flaps, outer nacelles and tail unit; and Air 
Service Training contributed numerous details, particularly with 
regard to ground equipment. From outside the Group, Rolls- 
Royce and Vickers-Armstrongs (Aircraft) contributed the com- 
plete power package forward of the firewall, this unit 
virtually identical with that of the Viscount; Dowty were : 
the task of delivering the undercarriage, and 


| 
| 
a, This at once opened the way to further variations on the Dasic r va 
theme. The wing, booms, tail, powerplants and undercarriage > 
Ev Whitworth conceived the 
nfigurations which could be 
adhering to the same basic 
Ortuitous discovery that there existed in tne Hawker Siddeley 
—_ Group a fully developed wing with characteristics almost indis- 
associated 
At the same ume very extensive research was undertaken to 
. determine the optimum type of fuselage. The need for truck-bed : 
A mined the location of the flight deck on a level entirely above that 
of the payload accommodation. The resulting configuration has 
a cross-section resembling that of a cottage loaf. The flight deck 
; a contractors brought in at this stage included Dunlop (wheels, 
AW .670 Air Ferry short-haul cargo freighter. 
| | 
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Background itiustration from 
Leonardo da Vinci's Notebooks 
(c. 16805) “ Mecnanism of a fiying machine” 


Precision Forged Compressor and Turbine Blades [i 


IN HIDUMINIUM, ALUMINIUM BRONZE, TITANIUM, 
NIMONIC AND STAINLESS STEEL 


ALLOYS stoven - sucks 


Pioneers and World Leaders in Close-to-form Forgings 
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LOW LEVEL CAPABILITY MARTIN-BAKER 
FULLY AUTOMATIC EJECTION SEATS 


SY unique feature of Martin-Baker er fally automatic 
© ejection seats is their efficient low level per- 
formance. Three live test ejections from ground level 
have been made, by Squadron Leader J. S. Fifield, at 
Chalgrove, September, 1955, by Flying Officer 
S. Hughes, R.A-F., at Patuxent River, U.S.A., in 
August, 1957, and at Hanover, in May 1958, by 
Hetr Rolf Buliwinkel. These ejections were done 
with ‘standard production Martin-Baker seats, 
similar to those now being supplied for the Royal 
Navy, Royal Air Force, United States Navy and™ 

the air forces of over thirty other countries. 


With the latest Martin-Baker séats low level escape 
is sure and safe. 
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Armstrong Whitworth hove 
built two complete flight-deck 
mock-ups. One features a 
“British” layout, and the other 
—shown here—is equipped for 
North American operations, 
with a third seat. A detailed 
drawing of a complete flight 
deck appeors on pages 1. 


tyres and brakes), Napier Conaen 3 de-icing), Hobson (fla 
gearbox and actuator), Lockheed Integral (hydraulics 
Godfrey and Normalair (cabin air) and R Rotax (electrics). 

Selling new aeroplanes in the open market has become an 
exceedingly competitive business, and the Hawker Siddeley Group 
were determined to stretch their abilities to the utmost in order 
to give the 650 the maximum possible chance of success. Instead 
of cautiously constructing a single prototype, the Group agreed to 
sponsor the manufacture of a complete batch of ten aircraft in 
production jigs, in addition to two complete airframes for static 
and fatigue testing. At the same time, work progressed on a very 
broad front in the fields of detail design, systems and structural 
testing and all the thousand and one facets of a programme of 
such magnitude. 

Meanwhile, the basic concept of the 650 continued to be the 
subject of progressive improvement to meet the conflicting and 
changing needs of military and commercial operators (with whom 
A.W.A. had remained in the most intimate contact) throughout 
the world. A relatively simple modification, to some extent mark- 
ing a reversion to the original AW.66 configuration, was the 
substitution of two Rolls-Royce Tyne turboprops for the four 
Darts. By 1961 the Tyne should be a commercially available 
engine of more than 5,000 h.p. with a lower weight, drag and 
— consumption than any other engine of comparable power 

twin-Tyne project was given the number AW.651 and it is 
as a promising proposal for the future, particularly for 
operators of relatively long segments. 

In order to provide adequate clearance for the larger Tyne 
propeller the inboard engines (and, therefore, the tail booms) were 
moved further outboard than they had been in the original 
Shackleton. This at once opened the way to a major implementa- 
tion of the concept of fuselage-flexibility made possible by the 
twin-boom layout. A completely new fuselage was designed, with 
an interior width of no less than 180in and accommodation for 
payload on two decks. This relatively enormous body was tailored 
to fit neatly on to the basic 650 wing, while still retaining sufficient 
clearance between the inboard propellers to prevent the problem 
arising. At the same time the pressurization system was deleted 
and the single cargo doors of the 650 were replaced by much 
lighter clam-shells. Thus was born the AW.670. 

There are to be two major variants with this capacious, un- 
pressurized fuselage. The AW.670 Air Ferry is to be a short-haul 
cargo freighter. Various types of loading system are being investi- 
gated, and typical lower-deck loads may be two lines each of five 
pre-packed cargons with an aggregate weight of over 29,000 Ib, or 
in the car-ferry réle two rows of cars totalling six vehicles with a 
weight greater than 20,000 lb. In either case up to 30 passengers 
with baggage may be accommodated on the upper deck, within 
the limits of the available payload. The AW.671 Airbus is specific- 
ally intended for short-haul passenger operation, seating 30 on 
the upper deck and approximately 96 on the lower deck. On 
stages shorter than 200 miles the Airbus bids fair to have a direct 
operating cost per seat-mile lower than that of any other new 
aeroplane. 

For military operators, the AW.660 is essentially similar to the 
650, the major change being replacement of the rear cargo door 
by a beaver- ——— providing for ramp loading and 

This configuration comprises upper and lower 


Argosy. 

development programme, basic data and estimated performance 
figures and a list supplied by A.W.A. of their chief Argosy 
suppliers and sub-contractors. 


THE 650 IN DETAIL 


As already noted, one of the basic decisions taken during the 
design of the Argosy was to employ a completely unobstructed 
cargo hold with full-section doors at either ont This placed 
the flight deck above the floor of the freight hold and the remain- 


give an interior hold height of 80in. The roof of the Signe desk 
was swept down to the rear to meet the mould line of the basic 
fuselage at the leading-edge of the wing. 

In general, the fuselage, like the remainder of the airframe, is 
built up from conventional light-alloy sheet and sections fabri- 
cated by riveting and Redux bonding. Where bonding is not 
em the sheet is to the close-tolerance D.T.D. 710 specifica- 
tion, D.T.D. 746 being employed for the Reduxed parts; bars and 
forgings are mainly in L.65 material. It is a priate to comment 
at this point that Aero Research__now CIBA (A.R.L.), Ltd.— 
and Bristol Aircraft, Ltd., provided considerable assistance in 
establishing the Argosy bonding programme, but the Coventry 
yt -sufficient in this regard. Fail-safe principles 

ve been 


providing crack-stoppers, 
all joints or cut-outs. 


te ue fuse- 


equipment bay. These sections are then brought together and 
rapidly joined, a moving erection-jig in the form of a glass-fibre 
truss being emplo inside the freight hold. 

Nearly all the frames are vertical, and the ruling spacing is 
a pitch of 2lin. Apart from the manufacturing joints, each frame 
is unbroken, running right through to meet the finger-plate 
rip-stoppers and skin, as shown in a detail sketch on the back 
(pages 630-632) of our fold-out illustration. Beneath the cargo 
floor the frames are generally channel sections. Above the floor 
they are mainly of I-section, having a plate web and angle booms; 
certain major frames, such as those in line with the wing spars, 


around the inner periphery. The stringers, being employed as 
intercostals, are attached to either side of the frame webs by 
riveted angle-pieces, continuity of the inner booms being provided 
by channel section “fish-plates” passing through holes drilled in 
the frame web. The finger-plates are riveted around the outer 
periphery of each frame, — an alternative load-path and 
joining the outer ends of the stringers; at circumferential skin- 


pu 
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900 @ 100300): 
a model on p. 624. A twin-Tyne version of the military machine fee 
is designated AW.661. 
i} The ensuing text is devoted primarily to the existing AW.650 ie oe 
| 
! ing geometry Of the aircraft was largely determined by the leng sabe 
, of the main undercarriage units and the height of the tips of ¥ 
; the fins. Accordingly, the wing spars were sunk into the u NEA 
| 
tive $s, eliminating stress concentrations a ve 
bonded doublers and finger-plates at 
| 
4 under-floor structure, side panels (incorporating window mem- ott 
| bers), flight-deck floor and superstructure over the flight deck and i ii 
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MEN BEHIND THE ARGOSY 


Here and on the opposite poge are portraits of some of the men holding positions in the Argosy 
to him is W. S. . Lockwood, director and general manager; in the second row are, 
. chief designer; E. G. Franklin, chief test pilot; Dr. W. F. Hi 

, essistont chief designer (technical); R. Dean, assistant chi 
- Troughton, chief structural and mechanical engineer. 


while serving as a fixed-ended beam to reduce stress in the frame 
itself. re pin-joints are placed at the neutral axis of the 

wing spars the lower joints comprise vertical swinging links 

which bear the weight of the fuselage and its contents. itional 

drag-links are provided in a substantially horizontal plane. Aft 

of the rear face of the front spar the upper decking of the fuselage 

is curved, this being the optimum form to resist the cabin pressure- 

differential. The rear spar is thus accommodated in a deep slot 

and the vertical pressure-bulkheads adjacent to the spars are 

stiffened by corrugations or top-hat sections. Beneath the spar 

slots a steel strap is riveted along-each side of the fuselage. 7 } 

Both the freight floor and flight-deck floor are entirely flat and. ! , ; i 
level. The flight-deck floor is supported on transverse beams of ) . a is , a small sprung lever 
I-section, which form ties holding the two sides of the pressurized . 627-629) seats itself on a socket 
hull together. Each beam terminates in a series of Keduxed selage 
laminations forming a pin-jointed anchorage to the adjacent frame. 

The simple floor-skin is flush-riveted directly to these beams. 
The main freight floor is the subject of a detail sketch on p. 631. 
Transverse plate webs or truss girders aligned with the frames 
carry cross-rails on which are laid six longitudinal rails formed 
from special light-alloy extrusions. These six rails are spaced 20in 
apart and have slots in their upper faces at a pitch of 2in to receive 
freight lashi or seat attachments. Between the rails are laid 
the floor panels, which are Reduxed sandwiches with a corrugated 


metal interior. 
Each end of the fuselage is sealed by a sideways-hinging freight 


This fuselage section, here seen at the recent S.B.A.C. Show, is now part 
of Argosy No. 6. One of the triple seat units is shown folded. 


centre-section, intermediate planes outer panels. 
has two spars with mass booms. The main ribs between 


3 


required to 


varied with the extension by tie rods and a 
shown in a small sketch on the main ing on p. a 
tracks are light-alloy forgings with steel liners in which the 
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joints the finger-plates are made wide enough to form a joint On the right ore 
F strap for the skin also. Finally the skin itself is puton in modest D. L. Raffle, ~ = 
sections, using snap-head riveting. chiet pertorm- 
The aligned with the wing spars are of U-form, once engineer, 
each terminating at its port and starboard attachments to the and (for right) _ * 
‘y wing. Each of these attachments takes the form of two pin-joints, H. F. Butler, 2. 
which together have the effect of isolating the wing/body strains project design. ke ll a 
Od © tO Cadin pressure about SU tons on ¢ac oor. 
Sealing is achieved conventionally by an inflatable rubber strip. 
Notwithstanding its Shackleton ancestry, Argosy 
can be regarded as a substantially new design. pared with 
rascal machine, the wing hes difer- 
g ently spaced engines, provision for mounting tail booms, a com- 
‘ . pletely new thermally de-iced leading edge, large double-slotted 
sen P| ‘aT flaps and square tips. There are also many aspects in which the 
F 10ers detail design is changed; in fact, 90 per cent of the drawings for | 
the Argosy wing are new. 
Each mainplane is constructed in five sections, comprising 
J a cells are truss girders, the remaining ribs being periph 
pressings surrounding the inner skins of the tank ba 
bending moments are almoet entirely absorbed by the 
the relatively light skin being carry only 
local aerodynamic loads. The wing which 
ss rw throughout its length for access to electric, hydraulic and de-icing 
systems, has a corrugated interior wall. j 
There are six sections of double-slotted flap, each section being 
, re operated by a pair of endless chains driven by sprockets on a 
7 if : spanwise torque-tube on the rear face of the rear spar. This } 
.  torque-shaft is driven from a centralized gearbox actuated by 
main and emergency Hobson hydraulic motors. Flap angle is 
| 


support the cargo tloor—in their vertical jigs. On the right, and repre- 

sentative of an immense structural-test programme, is a tail-boom /wing 

joint being calibrated for structural-integrity flight testing. The 
machine is a 60-ton Losenhausen. 


ride during the early part of the flap-operating cycle; towards the 
cad of their travel the fap noses leave the open rear ends of 
the tracks and further extension pulls the flaps down to their 
maximum angle of 50 deg. Flap stiffness—increased by employ- 
ing fluted skin—is sufficient for each section to be operated by one 
chain only, should the other chain fail. 

Beneath the two main ribs behind each inboard engine extends 
a strong light-alloy tubular structure to which are attached a main 
undercarriage unit, inboard power package and tail boom. The 
forward part of this structure incorporates a mounting frame for 
the accessory gearbox and terminates at the stainless-steel firewall. 
The tail-boom anchorages occur approximately in line with the 
rear spar. From this member a plate bulkhead extends vertically 
downwards, forming the rear end of the heavy tubular structure 
previously referred to. On the rear face of this bulkhead are 
bolted a pair of brackets extending well down below the 
wing, carrying at their lower extremities the fork-fittings for 
the two bottom longerons of the tail boom. The two upper boom 
longerons are anchored to fork-fittings bolted to the two inboard 
engine ribs. 

Each boom is structurally identical with its partner, construc- 


=< of semi-monocoque form, with channel or I-section 
stringers aioe and a skin of relatively heavy gauge 
ensure that cracks wil ot propagate At the forward 
end of each boom the frames are heavy, horseshoe-like structures 


stubs and carrying mountings for the tailplane. Above the tail- 
plane are attached further stubs on which the fins are anchored. 

Built in one piece, the tailplane is a completely fail-safe struc- 
ture. Its two spars each comprise a web formed from two sheets 
bonded together and four concentrated angle booms. The skin 
edge, which Spraymat de-icing. In 


a stub rear-post, chordwise sheet-ribs and a flush-riveted skin. 
Each fin is anchored to the stub portion by three pin-joints, the 
two forward pins accommodating bending moments and the rear 
pin bearing the shear loads. [Continued overleaf 


ARGOSY PRODUCTION AND INSPECTION 
of the menutectore ond 


4 
Argosy hardware, controlled by the men pictured below, is typified by oh 
f these photographs. Above are seen sections of the fuselage—octually on 
open at their lower ends to admit retract main-undercarriage AT 
i units. Main structural loads in this region are borne by the four am 3 
i longerons, which at the rear of the undercarriage bay fade into y i 
{ the optimum monocoque structure. In the latter the frames are ‘ By. | 
simple hoops and, unlike those in the fuselage, do not extend ‘ag TR 
: through to the skin. At the rear of cach boom is attached a - ees 
; non-structural, glass-fibre dorsal fin, extending to the rear fin- = ld 
j tailplane is pin-jointed to the latter through four attachment-forks, os +e 
} each picking up lugs on double frames at the rear ends of the ae 
} booms. Flexibility in the horizontal plane cannot be accom- 
i modated, as the structure forms a portal frame. atoty 
J Fin construction is straightforward, each unit comprising a eee i 
detachable leading-edge, with Spraymat de-icing, a front fin-post, sit 
3 production manager. Below, left to right, are J. A. Butter, quality masager; J. Maguire, inspector; — — ne 
production controller; and P. A. Courtman, P.A. to general inanoger. 
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Construction of ailerons, rudders and elevator is also perfectly 


t 
tabs being stiff by 

manually operated by a mixture of push/pull-rods and cables, and 
Teleflex tension regulators are employed. Each wing has three 
sections of shrouded and beak-nosed aileron, the centre and outer 
portion of aileron having a spring servo tab and the innermost 
the starboard. elevator is t in port and starboard halves, 
each of which carries separate trim, 
large horn-balances are provided outboard of the fins. 
lower end 


All three unite of the undercarriage retract rearwards. Exten- 
sion of the main gear takes the form of a controlled free-fall action, 
following hydraulic release of the up-locks, a jack on the breaker 
strut ensuring wir of brackets forged in High (Du position. Each unit 
consists of a of brackets forged in High Duty Alloys RR.77 
(D.T.D. 683 t alloy) pivoted beneath the inboard engine ribs, 
and carrying at their lower extremities trunnions at the upper end 
of the main leg forging in the same material. Within the latter is 
a Dowty air/oil strut, ing the transverse axle and twin wheels. 
The unit is braced in the extended position by a large radius-rod, 
to which is attached the forward end of the breaker strut and 
li to the two forward leg doors. Dunlop wheels, multi- 
cyl brakes (with non-organic pads) and tubeless tyres are 
ttea. 

tive a and its twin wheels are mounted 
on. fed ale can be steered hydraulicall 
i restricted 


ground 
pa angen bay into which the unit retracts are arranged to 
ing upward into spaces left by adjacent doors further outboard 
(es chown in detail dutch on pune 627). 

For the present, at least, the standard ts will comprise 
Rolls-Royce Dart Mk 526 turboprops .7/2 rating), installed 
as complete t+ virtually identical with those of the latest 
Viscounts. itself is now well known and was 
ebruary 28 last. The main mounting 
points are located at either side and on top of the rear compressor 
casing, and from these three points a triple-vee frame extends 

s to the four carried by the tubular structure 
built out from the heavy engine ribs and main spar. The main 
firewall is a stainless-steel bulkhead which marks the demarcation 
between the power ge and the remainder of the airframe; an 
additional fire around the compressor casing 
separates Zones 1 and 2, and a Refrasil blanket and light-alloy 
shroud surrounds each of the jet-pipes, which are —— short 
and eject from the lower outboard side of each nacelle. Vickers 

cowlings, and the fixed intake 
p electric de-icing elements. 


x of 0.093: 1 ratio, this 
to that of the Friendship, 
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1 (3,963 U.S. gal) is accom- 
ire 
wing. The outer three tanks in 


, either socket being 


formed 
the user af 


f 
Most of the main power services—undercarriage, i 
doors, steering, flaps, wheel brakes and, in ion aircraft, the 


¢ system operates at 


being 
12 Ib/sq in from the cabin-blower delivery. A centralized ser- 
vicing bay is located in the port side of the fuselage, and emergency 
operation is effected by an Integral electrically-driven powerpack 
located under the cargo floor. Small self-contained hydraulic 
systems work the windscreen wipers and locking latches around 
the a doors; a hydraulic motor will also be incorporated in 

tion machines for opening and closing these doors. 

A "BV D.C. electric system is employed for basic power 
generation, each accessory gearbox driving a Rotax 6-kW generator 
and three 25-Amp.-hr Varley batteries being mounted on the port 
side of the fuselage. Inverters are used to supply three-phase 
and single-phase services at 115 V, 400 c/s. Raw A.C. (frequency- 
wild) for de-icing purposes is required in even greater quantities, 
and each accessory gearbox accordingly drives a Rotax 22.5-kVA 
alternator for this purpose. These machines feed three-phase 
current at 208 V, 400 c/s. 

Drawings on pp. 630-632 provide an outline of the functioning 
of the air-conditioning system. A Godfrey Type 15 Mk 9 blower 
is driven from engines 1, 2 and 4, any two blowers being capable 
of meeting all demands. Maximum pressure differential is 5.5 
Ib/sq in, a cabin height of 8,000ft at a true altitude of 

primary and heat-exchangers and 
other centralized units, is mounted in the equipment bay aft of 
the flight deck. A maximum of 100 Ib/min of conditioned air can 
be fed through a glass-fibre duct at roof level, passing out of the 


hold and exhaus' at the front and rear discharge-valves. Special 
supplies are for the crew, and hot air for windscreen 


De-icing of the mainplane is accomplished by hot air. Fresh 
air is rammed in through scoops on the inboard side of each inner 
nacelle and heated by lightweight Delaney Gallay heat exchangers 
through which a proportion of the efflux from the inboard engines 
may be diverted by extending a retractable scoop into the jet-pipe. 
The diverted gas issues from a separate orifice on the inboard 
side of each inner nacelle, and the heated air is ducted at 170 deg C 
through the double-skinned leading edge and exhausted through 
outlets flush with the upper forward surface of the wing at 
various points along the span. The complete tail unit, including 
balances, is protected by Napier Spraymat cyclic- 


glass, supplied with current at either 270 or 410 V, according to 
the position of a manual switch. Compressor-bleed air is used to 
heat the fuel filters. All ice protection can be placed under auto- 
forward cargo door. 

A simple emergency gaseous-oxygen system is fitted to provide 
a crew of three with sufficient oxygen for two hours’ flying at 
25,000ft. The system is served by a single Mk 10 cylinder of 
agg 1,800 Ib/sq in. A British Oxygen 

Aro Equipment diluter demand-regulator, Type A-12A, is pro- 


ZA 
The AW.660 is basically smilor to the 650, but beaver-tail rear 
- Zz loading door ond ramp take the place of the after freight-door of the 
fe : civil version. This illustration has been prepared from a model. 
J x electric de-icing, and provision for synchronizing, constant-speed- 
aa ing, feathering and reversing. A Rotol accessory gearbox is 
a ag ~ .? mounted above each jet-pipe in a steel box, the drive shaft passing 
4 through both this box and the firewall to the engine power- 
3 i offtake. The engine oil tank is integral with the air-intake casing. 
: Standard fuel for the Argosy wi 
/e- we 5 R.D.2482. A total of 3,300 Imp. 
modated in ten flexible cells (by 
intervals between the spars of the 
each wing are connected to feed the outboard powerplants, the 
i — “ inner engines being fed from the two inboard tanks in each wing; 
~ - The system can be pressure- or de-fuelled from a socket 
he : on the radius rod of each main undercarriage 
x rated at 150 Imp. gal/min. 
. over-wing fuelling. Each fuel 
from a light-alloy skin 
tank-bay ribs, and either of the [Wo suomierged Dooster pullips 
each tank can be withdrawn through the sump without draining 
the tank’s contents. In adverse conditions of altitude and/or 
temperature, power can be restored by a water/methanol system : 
“as fed from a 68 Imp. gal rigid tank in each boom. These tanks also : 
| 
stra tne rd. each assembly having a hannel.« tion spar and | 
gO Goors—are Operate yoraulically. 
a working pressure between 2,500 and 3,000 lb/sq in and is 
energized by Lockheed Mk 9 pumps driven off engines 1, 2 and 3. 
m the beams beneath the cargo floor, those to which the nose-under- 
, carriage trunnions are bolted are fabricated in steel; in fact, the 
practicability of mounting the nose gear on cither the port or 
starboard side of the fuselage was extensively investigated, with 
a view to reducing the bending moment on these beams. Owing 
electric pads. ruOver Cyclic-ciectric protection is provided 
Fay) around the engine and oil-cooler intakes, and electric heater + 
o elements are also rebated into the inboard portions of the propeller 
; Rotol 11ft 6in propellers are used, witt oy | 
. propeller has a hub and spinner 
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on its successful maiden passenger flight— 
a round-trip to New York and back. B.O.A.C. 
rely on AeroShell Turbine Fuel and Shell 
Aviation Service. 
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NAPIER SPRAYMAT de-icing 
= * equipment chosen for A.W650 


a4 The ‘Spraymat’ ice protection system on the Argosy has 
i been designed to meet the latest c.a.a. and A.R.B. 
LL sae requirements and is equipped with a number of built ip 
safety features, including the Napier ‘Stoneguard’ 
— ras protective coating and Napier overheat control units. 
= A total power requirement of only 20 k.v.a. gives 
aS a ‘a8 sf complete protection to the tail empennage. The area of 
~ #y the heated surfaces is 100 sq. ft. 
¥ Spraymat has also been chosen for:— 
Canadair ARGUS Fairey GANNET 
——' Blackburn BEVERLEY Fairey ROTODYNE 
2 Sud Aviation CARAVELLE Avro SHACKLETON 
oe de Havilland COMET Vickers VANGUARD 
je Canadair 540 Handley Page VICTOR 
“Fokker FRIENDSHIP Avro VULCAN 
~ Bristol BRITANNIA 


and numerous other projects both in Europe and the 
North American Continent. 


» 


NAPIER 


SURFACE HEATING SYSTEM 


q 
E> 
x 
4 
2 > 
> 
td 
4 
] 
> 
<k 
} 
| 
Ves 
D. NAPIER & SON LIMITED ACTON LONDON W.3 
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ARGOSY... 


vided for each crew member. Fire protection is achieved by hand 
ingui and by four Graviner 12-lb ie 
serving the po ts and ba 
Instrumentation is in no way ees although the 
complete flight-deck has been most i i 
close co-operation of the B.A.L.P.A. and other interested parties. 
Shown in detail in a drawing on pp. 630-631, comfortable accom- 
modation is provided for two pilots and for a third crew-member 
in a swivelling seat. Standard equipment includes the Smiths 
Flight System, a Smiths SEP.2 autopilot and Simmonds Pacitor 
Type 2 fuel and water/methanol gauges. Radio and navigation 
equipment is, of course, partly a matter for customer preference; 
but provision is made for du ted Standard STR.12D V.H.F., 
STR.18C H.F., Ultra UA/17 intercom, duplicated Marconi 
AD.712 A.D.F., ‘SR. 32 VOR./I.L.S. and an SR.33 marker receiver. 
The positions of most of the aerials are denoted in our main 
cut-away drawing. Provision is also made for a search radar in 
a Decca Navigator Mk 10 and Flight Log and 
Type 1A periscopic sextant. 
In all versions of the AW.650, passengers (when carried) will be 
accommodated at the rear. Normal seating will be six-abreast, 
each triple seat unit being arranged to hinge upwards about its 


means a section of fuselage equipped for passenger transport can 
be switched to freight in a few minutes and the seats retained on 
board. Normal seating in the all-passenger réle is 77 at 34in pitch 
and 83 at 32in pitch; with only six rows of seats installed, 188 sq ft 
of floor space remains available for cargo. Passenger and freight 
sections may be separated by a readily movable bulkhead pinned 
to the fuselage frames; in the first aircraft this is made of plywood 
with a polyurethane foamed filler, but in future machines a 
Reduxed metal honeycomb may be used. Other non-structural 
bulkheads may be employed for passenger furnishing, and readily 
removable passenger-amenity units have been designed, a 
configuration being depicted on p. 632. 

From the foregoing it is evident that the basic AW.650 promises 
to be a thoroughly sound piece of engineering, with ¢ 
commercial attractions. At a later date it will be joined by the 
660/661 military freighter and the capacious and unpressurized 
670/671 aircraft. At the moment, however, all ten aircraft under 
construction are basically identical AW.650s and their production 
has been most carefully planned and is at present on schedule. 

It is worth noting that, perhaps partly owing to the fact that the 
programme is under the complete control of the Hawker Siddeley 
Group and is not dependent on the whims of customers or 
changing military requirements, the elapsed time between the first 
release of drawings and the roll-out of the first completed aircraft 
promises to be exceptionally short—in fact, it may well be a 
record for any aircraft of such size and weight. The 27-month 
fabrication cycle for the first aeroplane is to be progressively 
tightened until the final cycle is scheduled to occupy exactly one 
year from the start of manufacture of details to ry to the 
flight shed. As one might expect from so production-conscious 
a firm as A.W.A., collaboration was very close between the design 


Several weeks ago this fuselage, the second off the line at Bagi 
was taken to the new testing facility at Whitley, for static (not fati 
testing in the 150,000-gal woter tank seen in the back 


A.W.A. are now in a position to plan future production, on, delivery 
times and prices with a satisfactory degree of 


accuracy. 
At present the first Argosy, G-AOZZ, is a 
pletion in the flight shed at Bitteswell and, toltowing vitor 
The remaining nine are coming through on schedule and all should 
be flown before the end of 1959. A complete airframe is being 
fatigue-tested in a water tank at the company’s design centre at 
Whitley. There are actually two tanks and a new office block, 
forming an exceptionally efficient establishment in which speci- 
mens can be installed and and the tanks filled and emptied 
with unparalleled — For this particular airframe a flight 
incidence of undercarriage loads and gust cycles as 
pressurization. In contrast, the static-test airframe is not com- 
—— assembled. Instead, the fuse is bei tested to 
destruction at Whitley while the wings, tail booms and empennage 
are being investigated at the Avro facility at Woodford, Cheshire. 
Three machines will be used during the certification programme. 
Structural integrity will be investigated from the very first flight 
of G-AOZZ; extensive strain-gauging is already being installed 
on the swinging wing/fuselage links, flap torque-tubes, inter- 
mediate/outer-wing joints and tailplane attachment joints, and 
24 ers are also being installed. Temperatures through- 
out the aircraft—including multiple points in the cabin-air and 
wing de-icing systems, and even the temperature of the alternator 
rotors—will be measured and recorded by a 240-channel Honey- 
well continuous-strip chart recorder. Armstrong Whitworth 
have laid down a rigorous flight-test schedule which calls for the 
completion of all tests for both C.A.A. and A.R.B. certificates by 
mid-1960. The progress of this schedule will be reported upon 
in due course. 


CONTRIBUTORS TO THE ARGOSY 


The following lists of sub-contractors and 


materials, components and details have been provided the 
manufacturers of the aircraft : — 
Materials 


Sub-contractors 
A.B. Metal Products, Ltd.; A-E.I. Lamp and Lighting Co., Ltd.; 
Aero Controls, Ltd.; Airscrew Co. and ji Ltd.; 


imken, ; .; 
Products, Ltd.; Brush Engineering, Ltd.; Budenburg Gauge 
Ca; A. F. Ltd.; Burgess Products, Ltd.; 
Instruments, Ltd. 

Camerer Ltd.; Cannon Electric (G.B.), Ltd.; yar rg 


Cuss, 
felite), Chelton (Electrostatics), Lul.; CIBA (A.R.L.), H. 
and Co., Ltd.; G. Corner and Co., L td.; Cornercroft, Ltd.; ewe 
Equipment, Led Dart Spring Co., Ltd. Decca Navigator Lid.; 


- ical I 
J. F. Kenure, Ltd.; Kiveton Park Steel and Wire Works, Ltd.; R. Klinger, 
Led: Rod , Ltd.; Reynolds Tube 


td.; Dependable Springs and Pressings, Ltd.; Dover, 
Ltd; Dowty quipment, Ltd; Dowty Nucleonics, Ltd.; Dowty Seals, 
Ltd.; Dunlop Rubber Co., Led; Ekco Electronics, Ltd. ; Elliott Brothers 


outboard attachment pins, the inner ends being provided with i 
latches engaging with the underside of the baggage racks. By this * 

} 
ix 

suppliers of 
td.; Appleby and Ireland, Avery Hardoll, Ltd.; Aviation 
Developments, Ltd.; Avo, Ltd.; Belling and Lee, Ltd.; Birmingham es. 
Ccles and POUOCK, 2 ire a and Blackburn Construction Co., Ltd.; Thos. Boorn and Co., Ltd.; 
and Sons, Ltd.; B.X. Plastics, Ltd.; Birmetals, Ltd.; Birmingham British Oxygen Aro Equipment, Ltd.; British Refrasil Co., Ltd.; British Be, 
Aluminium Casting (1903) Co., Ltd.; T. Bolton and Sons, Ltd.; J. Booth oa Si 

and Co., Ltd.; Brett’s Co., Ltd.; Brifex, Ltd.; British 

Aluminium Co., Ltd.; British Insulated Callender’s Cables, Ltd.; S 
British Plywood Manufacturing, Ltd.; British Ropes, Ltd.: Brown Bayley 
t Steels, Ltd.; C. G. Carlisle and Co., Ltd.; C. Clifford, Ltd.; W. B. “be 
and Sons, Ltd.; Dunlop Rubber Co., Ltd.; English Steel Rolling Mills Pp ' 

Corporation, Ltd.; Ferodo, Ltd.; T. F. Firth and Sons, Ltd.; Thos. Firth ta¢ 
and John Brown, Ltd; Firth-Vickers Stainless Steels, Ltd.; 

W. T. Flather, Ltd.; Fothergill and Ltd.; Samuel Fox 
i and Co., Ltd.; Glynhir Tinplate Co., ; Govan Shafting and eee. f 
i Engineering Co., Ltd.; Greenwich Plastics, Ltd.; Hall and Hall, Led; : “ae 
), Lid.; Brit mg. (0. (Leicester), LAG.; Faucy ~ 
Ltd.; Ferranti, Ltd.; Denis Ferranti (Meters), Ltd. 
Films and Equipment, Ltd.; Fireproof Tanks, Ltd.; Firth Cleveland nae” 
Instruments, Ltd.; Ltd.; General Electric Co., Ltd.; 
Gent and Co., Lid; Gloster Aircraft Co., Led; Sir George, Godfrey 
Sterling Metals, Ltd.; Talbot Stead Tube Co., Ltd.; Transport Seaung, and Partners, Lid; G.Q. Parachute Ltd.; Graseby Instruments, ; 
Tufnol, Ltd.; Tungum Co., Ltd.; James Walker and Co., Ltd.; Ltd.; Graviner Ltd.; Griflex Products, Ltd.; Hall 

Walsh and McCrea (Halifax), Ltd.; Benjamin Whittaker, Ltd.; Wilkinson and Hall, Ltd.; Harley i ne Hendrey Relays, ; ae 

Rubber Linatex, Ltd.; Yorkshire Imperial Metals, Led. Ltd.; W. Henshall and Sons, Ltd.; Ltd.; High Pressure ‘2 Seas 
x 
or 


—_ 
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Components, Ltd.; H. M. Hobson, Ltd.; Hoffmann Manufacturing Co., 
Ltd.; Honeywell Controls, Ltd.; A. H. Hunt (Capacitors), Ltd. 
Integral, Ltd.; E. J. Jack, Ltd; R. Klinger, Ltd.; King Aircraft 
Corporation (K.A.C.), Ltd.; Lockheed Hydraulics, Ltd.; Magnetic 
Lg , Bronze and Brass, Ltd.; Marconi’s Wireless 
Telegraph Co., Ltd.; Maricon, Ltd.; Marston Excelsior, Ltd.; Measuring 
Instruments (Pullin), Ltd.; Mechanism, Ltd.; M.B. Metals, Ltd.; 
Midland Acroquipment, Ltd.; Mollart Engineering, Ltd.; N.S.F., Ltd.; 
D. Napier and Son, Ltd.; National Physical Laboratories, Ltd.; Negretti 
and Zambra, Ltd.; Neil Tool Co., Ltd.; Newton Brothers (Derby), Ltd.; 
i td. 


Co., Ltd.; Pyrene Co., Ltd.; Ransome and 


3 


if 
Fe 
28 
8} 
bis 
$3; 


ft! 
iff 


8 


i 


Marles ing Co., Ltd.; Regent Small Tools, Ltd.; Renold Chains, 
Lu.; A. V. and Co., Ltd.; Rolls-Royce, Ltd.; Rose Brothers 
+ ‘ene Ltd.; Rotax, Ltd.; Rotol, Ltd.; L. A. Rumbold and 


(Gai 
Co., 

Weston, Ltd.; Santor Ltd.; Saunders-Roe, Ltd.; Saunders 
Valve Co., Ltd.; SPE Co., Ltd., Short Brothers and Harland, Ltd.; 
Siebe Gorman and Co., Ltd; Simmonds Aerocessories, Ltd.; Silentbloc, 


ard Lid.; J. Stone and Co. (Deptford), 
Ltd.; Tecalemit, Ltd.; Teddington Aircraft Controls, Ltd.; Telefiex 
: ph Construction and Maintenance, Ltd.; Thorn 
Electrical Industries, Ltd.; H. Tinsley, Ltd.; Torrington Co., Ltd.; 
Transport Seating, Ltd.; Triplex Safety Glass Co., Ltd.; Ultra Electric, 
Ltd.; Vandervell Products, Ltd.; Varley Dry Accumulators, Ltd.; 
Venner, Ltd.; Vickers-Armstrongs (Engineers), Ltd.; Vokes, Ltd.; 
Welwyn Electrical Laboratories, Ltd.; Western Manufacturing 
(Reading), Ltd. 


THE OTHER 
ARGOSY 


Dating from 1926, this grand old 
A.W.A. aeroplane carried twenty 
passengers. its three engines were 
14-cylinder radial Jaguars, made 
by Armstrong Siddeley; and a 
fleet London 


Paris service of Imperial Air- 
ways until 1933. It mokes an 
interesting comparison with its 
successor of 32 years later; data 
for the machine 
geared engines -p.) 
include the following: span, 
90ft 4in; length, 64ft 6in; wing 
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(Pour 21,108 Rofle-Reyce Dart 526 turbopreps) 
Dimmensions: Spes, overall length, 86h Fin: 27h; mean wing Estimeted performance: $2,000 tere, 
width, 150in; © fleer area, 426 sq fc; gross hold 3,680 cu ft; gross 
between main legs, 32% wheelbase, 25% 3.2in. Stam | 
Weights: Total structure, 27,580 Ib 10,800, fuselage 8,750, booms 2,350, consum 
A 1.300, mam 2.088. nose 500, nacelles 0.068 
1,200); powerplant group, 10,030 (including 5.260 for engines and 1,900 for pro- ot _ 14,000 
pellers and spinners); equipment and furnishings, 8,010 (including 1,900 for electrics 0.0872 n.a. 
(sum of foregoing), 46,000 Ib; disposable load, 34, ib; capacity fuel, 26,400 ib; Estimet 
maximum peytoad (hmited 28,000 ib; at about <4 
Phenix Telephone and Electric Works, Ltd.; Philips Electrical, iH 
Ltd.; Pianoforte Supplies, Ltd.; Pittsburgh Plate Glass Co.; Plannair, ) 
| . Ltd.; Plessey Co., Ltd.; A. Poole and Sons, Ltd.; Power Controls, Ltd.; ' 
Pulsometer Engineering 
| 
4,500 Ib; gross weight, 18,000 Ib; \ 
and cruising speed, 95 m.p.h. 


Front-spar section 

Rear-spar section 

Hinged leading edge 

Hinged access panels 

Wing skin 16 s.w.g. 

Tank access panels 
Fuselage-frame anchorage on 
spar neutral axis 

Aerofoil N.A.C.A. 23018 
(modified) root, 23012 tip 
Centre/intermediate wing joint 
Incermediate/outer wing joint 
Detachable tip 

Tank-bay inner skin 

Access to No. 3 tank fuel pumps 
Fuel-water drain panels 


82 
83 
84 
8s 
86 
87 
88 
89 
90 
1 
93 
94 


108 Warm-air exhaust 
109 Spraymat electric de-icing on 
empennage 


Powerplants 

110 Airflow through oil cooler 

111 Engine air intake 

112 Accessory gearbox above jet- 


pipe 
113 Inter-zone firewall 
114 Firewall (marking rear limit of 
Viscount-type power package) 
11S Fire access panels 
116 Cooling air to Zones 1 and 2 
117 Cooling air to generator 
118 Electrically heated spinner and 
intake 


Undercarriage 
119 Nose-undercarriage towbar 
attachment 


Ives 
delivery duct 
r intake from 


44) 


AWA. 
Hydraulic flap motor, gearbox 
and transmission 

96 Torque tubes 

99 = Flap attachment ribs 

100 Endless chain 

101 Roller and guide rail 

102 Fiuced skin 

103 Centre-section flap removed 


9 Secondary structure, made by 


De-icing 

104 Jjet-pipe flap valve 

105 Ram-air co-heat exchanger 

106 Warm air through leading edge 
107 Ice detectors 


120 Fixed fairing 

121 Four interlinked doors 

122 Retraction jack 

123 Sceering motor 

824 Tubular support pyramid 

125 Radius rod 

126 Light-alloy main leg, breaking 
in centre 

127 Breaker strut 

128 Spring unit 

129 Triple brake pipe 

130 Maxaret unit 

131 Fairing door and forward leg 
doors all linked to radius rod 

132 Rear doors with sequenced 
hydraulic operation 


133 Main-undercarriage lugs for 
rearwards towing bridle 
134 Nylon ply cyres, 15. 


Booms 

135 Top mounting on upper boom 
of rear spar 

136 Bottom mounting with tubular 
bracing 

137 Sub-lon: 

138 Removable doors 


139 Hydraulic header tank 

140 _— ig access hatch to 
1 

141 Catwalk, whole length of boom 

142 Junction boxes 


Light channel-section frames 
144 Scringers lightly riveted over 


frames 
145 Thick skin (14 5.w.g.) 


146 Tailplane attachment frames 
147 Locating spigot 

148 Non-structural fairing 

149 Spar with two bonded webs 
150 Bonded stringers 

151 Detachable leading edges 

152 Tailplane section N.A.C.A. 0012 
153 Fin section N.A.C.A. 0014 


Flying Controls 

154 Aijleron spring tabs 

15S Aijleron tab 

156 Aileron geared tab 

157 Fairlead elevator and rudder 
cables 

158 Access to rudder-cable tension 
regulators 

159 Elevator trim tab 

160 Elevator torsion-bar spring tab 

161 Elevator geared tab 

162 Trim-tab screw-jack 

163 Elevator-cable tension regulator 

164 Rudder trim/geared tab 

165 Rudder torsion-bar spring tab 

166 Elevator horn balance 


Fuel System 

167 Flexible fuel cells between spars 

168 Water/methano! tank,68 imp. 

al in each boom 

169 Pressure fuelling/defuelling 
socket on each main-under- 
carriage radius rod 

170 Pressure fuelling sockets for 
water/methano!l system 

171 Refuelling switch panels on aft 
face of fairing door 

172 No. 1 tank, 362 Imp. gal 

173 No. 2 tank, 463 imp. gal 

174 No. 3 rank, 405 imp. gal 

175 No. 4 tank, 320 Imp. gal 

176 No. 5 tank, 100 imp. gal 
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in order to obtain a completely unobstructed cargo space, the flight deck is raised above the hold, the floor 
of one forming the roof of the other. Normally the 650 series will be fitted for operation by a crew of two, 
but optional provision may be made for a third crew-member, on a swivelling seat. The layout depicted 
above will be typical of the 650, 651, 660 and 661; the fat-fuselage 670 will have a virtually identical 
flight deck, but the equipment bay will be much smaller owing to the deletion of the cabin pressurization 
system. The 670 will have an upper deck for payload accommodation, so in this version the fuselage will 
vot taper behind the flight deck but will retain its full section to a point aft of the wing. 


Pedals 


1 Centre-adjusting rudder pedals 
2 Toe brakes 


Centre console 


Elevator trim 
4 Rudder trim 
Aijleron trim 
4 Engine power levers 
7 Ground fine pitch stop removal 
8 cocks 
9 Friction adjuster 
10 Flap levers 
11 Autopilot contro! panel 
12 Engine fire-warning lamps, 
feathering switches and 
fuel-datum indicators 


Side consoles 


13 Nosewhee! steering 

14 Search radar display 

1$ Radio selector box 

16 Generator contro! panel 

17 Oxygen mask stowage 

18 Oxygen demand/diluter unit 
19 Map stowage 

20 Search radar contro! panel 


Centre panel 


21 Engine instruments 
22) «Undercarriage push-buttons and 
indicator 


Port panel 

23 Flight instruments 

24 Watrer/methano! pane! 
25 Brake pressure gauge 


Starboard panel 


26 Fuel system diagram, contents 
gauges and selector panel 


Roof panel 
27 pressurization contro! 
e! 


pan 

28 Anti-icing leading-edge tempera- 
ture indicators 

29 Radio contro! panels and station 
boxes 


Flight deck, genera! 

Wing inspection light 
Fuel-concents oscillator group 
Smiths Flight System components 
E2B stand-by compass 

Roof panel (optional for third 
crew-member) 

Radio racks 

Table and seat for third crew- 
member 

Pilot's seat and bare seat frame 
Fore/aft adjustment 

Vertical adjustment 

Hatch and ladder 

Crew ditching exit 


2838s 


Equipment bay 

Rotary converters 
Inverters 

Motor/generator units and 
contro! boxes 

Four carbon-pile voltage 
regulators 

Feathering and de-icing panels 
Circuit breakers and fuses 
Three bus-bars 

Junction boxes 


Air-conditioning system (also see 
separate diagram) 

$0 Primary heat-exchanger 

51 Secondary heat-exchanger 

$2 Ram airflow through 50 and 51 
$3 Delivery from three Godfrey 
blowers 

Cold-air unit 

Linked butterfly valves (T in 
diagram) 

Secondary silencer 

Recirculating fan 
Pressure-limiting switch 
Pressure-relief valve 
Conditioned-air delivery duct 
Conditioned air to flight deck 
Recirculating air intake from 
lower deck 

Warm air to pilots 

Cool air cto pilots and third 
crew-member 


& 


As the large drawing above 
in the pressurized equipment 
good. On the right is a sch 
which are Normalair and Si 


Bonding has bee 
out the airfram 
here. The end: 
comprise pin-j 
bonded /amina 
would have bee 
which would ha 
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above indicates, several main units of the air-conditioning system are grouped 
pment bay to the rear of the flight deck, access for maintenance being outstandingly 
a schematic —— of the air-conditioning system, the chief sub-contractors 7 


and Sir George rey and Partners. 


as been employed in localized areas through- 
irframe, and a typical example is depicted 
e ends of the main transverse floor beams 

pin-jointed anchorages built up from 
gminations of light alloy. The alternative 
ve been to have used a machined forging, 
uld have been less desirable from the view- 
both cost and fatigue life while offering no 
t advantages. 


A Minimum pressure altitude 
selector 
B Pressure controller 
C Static vents 
D Air filter 
Dump valve 
Air discharge valves 
G To static vents 
H Filter 
Foot warmers 
Punkah louvres 
L Crew compartment 
™ Non-return valves 
N Cooling air in 
© Cooling air out 
P Fresh air in 
@ Primary heat exchanger 
R Secondary heat exchanger 
S Water extractor 
T Butterfly cemperature-contro! 
valves 
U Cold-air unit 
V Recirculating fan 
W Pressure-limiting switch 
X Recirculation air from side-wall 
Y Secondary silencer 
Z Cabin distribution ducts 
AA Air intake filcer 
BB Engine-driven blower 
CC From outboard blowers 
DD Temperature-limiting switch 
EE Silencer 
FF Spill valve 
GG Duct relief valve 
HH Ground-test connection 


The sketch above illustrates a typical portion of the 
main cargo floor. The basic structure is built up on 
transverse Warren girders or plate webs (the former 
is illustrated) on which is mounted a transverse rail, 
the spacing corresponding with that of the main 
fuselage frames. On these are laid six longitudinal 
rails, each with a form of top-hat section, holes in the 
top of each rail being provided at two-inch intervals 
for freight lashing or seat attachments. The floor 
panels, which are to be bonded sandwiches in produc- 
tion machines, are screwed to the upper flanges of the 
longitudinal rails. 
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Some of the most difficult design problems of the entire aircraft were 
those posed by the full-section end doors, which have to withstand the full 
cabin pressure-differential and must be capable of manual opening and 
closing. This sketch illustrates one of the multiple latches which secure 
each door in its closed position; the example chosen is one of the 
latches for the forward door below the level of the cargo floor. The door- 
mounted portion of the latch occupies the right-hand half of this drawing. 


A Sequenced hydraulic jacks 
B Microswitch 


The transverse frames in the Argosy fuselage are not 
slotted to receive the stringers. Instead, each stringer 
is broken at each frame-station and is attached to the 
frame by small angle brackets, the stringer boom nan: 
continued by a riveted channel-section passed throug 

a hole pierced in the frame web. Finger plates 
(doublers) are placed between the skeleton and skin. 


of. 


A REMOVABLE PASSENGER SEATS 


The besic AW.650 Argosy has @ usable-hold volume of 3,680 cuft. The floor is 46ft Sin long end 
wide, ond it runs entirely ct a height of 48 in above ground level. These illustrotions depict @ typical 
” miced possenger/freight configuration. Passengers would always be carried ot the rear, end in the 
/ cromple shown there ore six rows each comprising two triple seat units. Forward of the movable bulkhead 
orronged the heavy freight, aud this need not be lasted down to meet the crash-lending restraint case 
; vnce there is nothing ehead of it but the forward door. The plan-diew illustrates typical passenger 
anenties, such as @ galley, bor and twin toilets. 
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BRITISH EUROPEAN 


The Dart is the most proven prop-jet in the world and 
has flown over 5,000,000 hours im regular service on the 
air routes of six continents. It is in service or under TW 
development at powers ranging from 1,400 to 3,200 h.p. THE ARMSTRONG WHI ORTH 
and is operating at overhaul lives of up to 2,000 hours. 650 ARGOSY 


is powered by 


DART PROP-JETS 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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ARGOSY... 


Four 2,100 6.h.p. Rolls-Royce Dart 526 turboprops 


« 


This drawing depicts a standard Armstrong Whitworth AW.650 Argosy, ten of which are at present being 


constructed in production jigs. 


The structure, to which the manufacturers have accorded quite exceptional 


attention, is shown in particular detail, and localized areas are the subject of small inset sketches and 
additional detail drawings on the reverse of this specially prepared sheet. No attempt has been made to 
illustrate passenger seating ; instead, a drawing overleaf depicts a typical mixed passenger/freight 
configuration for which readily movable bulkheads, galley, bar and two toilet units have been designed. 


FREIGHT DOOR OPENING 
HIGH, 4in WIDE 


Bin 


Housing for Ekco £.160 radar 
scanner 

Scanner hinge boxes 

Door latching pointes 

Fuselage jack assemblies for 3 
Pressure pads 
Honeycomb-sand wich bulkheads 
Three hinges, cencre hinge 
bearing door weight 
Door-operating screw-jack 
Two-speed gearbox and driving 
handle 

Door-lifting “‘pole vault" lever, 
bungee-loaded 

Receiving block for 10 
Crew-toilet and washroom 
floor 


Baggage-compartment floor 
Section of Frame 1 showing 
torsion box and door-sealing 
angie 

Scarnless-scee! external longeron 
Seee! beams for nose under- 
carriage 

Hard chine at floor level 
Windows 18in « 13in 
Emergency exit 36in 20in 


20 Emergency exit 26in « 19in 


E DART 526 
FLIGHT DECK . TWO PILOTS FOUR ROLLS-ROYC 

AL TURBOPROPS, DRIVING 11ft 6in 
(THIRD CREW-POSITION OPTIONAL) 60 TURBOPROPS, 


EQUIPMENT BAY 
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DOWTY UNDERCARRIAGE 
DUNLOP WHEELS, BRAKES 
AND TUBELESS TYRES 


Emergency door 

Crew-ditching exit 
rip stoppers 
intercostal! stringers with carry- 
through channel boom (see 
detail sketch overleaf) 

Six longitudinal rails for freight- 
lashing or seating (see detail 
sketch overleaf) 

Reduxed ends to flight-deck 
floor beams (see detail sketch 
overleaf) 

Wall freight-lashing points 

Skin 17 s.w.g. 

Skin 19 s.w.g. 

Skin 21 s.w.g. 


FAIL-SAFE FUSELAGE. 
PRESSURE DIFFERENTIAL 5.5 Ib sq in 
FREIGHT HOLD VOLUME 3,680 cu ft 


& 
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BAG-TANK 


w 
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Double frames to wing spar 
attachments 

Swinging lift link 

Swinging drag link 

Passenger door 

Reduxed doublers around cut- 


outs 
Pressure bulkheads at spar cut- 
outs 

Frames at 21in pitch 

Fuselage drain gallery 
Freight-door locking controls 
Faired pads for Dowty support 
struts (rear-loading case) 
Bonded-sandwich floor 

(see detail sketch overleaf) 
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TOTAL FUEL CAPACITY 
3,300 Imp. ga! IN FIVE 
EACH WING 


Folding ladder co flight deck 
Cupboard for 46, 47 and 48 


Pitot head (port and starboard) 
Oxygen bortle 

Three 25 Amp.-hr Varley 
batteries 

Control box 

Ground air-conditioning 
connection 

Oxygen charging points 
Ground D.C. supply socket 
Centralized dessicant pack 
Piping to inter-pane airspace 
Hydraulic service panels 


FREIGHT DOOR OPENING 
6ft Bin HIGH, Bf Bin WIDE 


Sof S828 esses 


Wing inspection light (amber) 
Control columns 
Captain's seat 
Fuel-contents oscillator group 
Converters, inverters, control 
el 

nels 

irect-vision panel 
Hot-air demiscing 
Radio racks 
Airflow through primary heat 
exchanger 
Cold air unit 
Secondary silencer 
Recirculating fan 


Air-discharge va 
Conditioned-air 
Recirculating ai 
lower deck 

Godfrey Type 
(engines 1, 2 anc 
Air from 70 

Blower intakes 
Primary silencer 


V H.F. No. 1 

T 


No. 2 
win A.D.F. loor 
L.S. glide-path 
L.S. marker 
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Wing structure and Flaps 


Front-spar section 

Rear-spar section 

Hinged leading edge 

Hinged access panels 

Wing skin 

Tank access panels 
Fuselage-frame anchorage on 
spar neutral axis 

Aerofoil N.A.C.A. 23018 
(modified) root, 23012 tip 
Centre/intermediate wing joint 
Incermediate/outer wing joint 
Detachable tip 

Tank-bay inner skin 

Access to No. 3 tank fuel pumps 
Fuel-water drain panels 


3232 


100 
101 
102 
103 


104 
105 
106 
107 


Secondary structure, made by 
AWA 


Hydraulic flap motor, gearbox 
and transmission 

Torque tubes 

Flap attachment ribs 

Endless chain 

Roller and guide rail 

Fluced skin 

Centre-section flap removed 


foe pipe flap valve 
am-air co- heat 
Warm air through leading 


lce detectors 


Be 
79 ADF sense 108) Warm-air exhaust 
VOR 109 Spraymat electric de-icing on 
| empennage 


ants 
Airflow through oil cooler 
Engine air intake 
Accessory gearbox above jet- 
pipe 
Incer-zone firewall 
Firewall (marking rear limit of 
Viscount-type power package) 
Fire access panels 
Cooling air to Zones 1 and 2 
Cooling air to generator 
Electrically heated spinner and 
incake 


Undercarriage 


"9 


Nose-undercarriage towbar 
attachment 


Fixed fairing 

Four interlinked doors 
Retraction jack 

Steering motor 

Tubular support pyramid 


Spring unit 

Triple brake pipe 

Maxaret unit 

Fairing door and forward leg 
doors all linked to radius rod 
Rear doors wi sequenced 
hydraulic operation 


rriage 
rearwards towing bridle 
Nylon ply tyres, 15.50x20 


Light channel-section frames 
Scringers lightly riveted over 


frames 
Thick skin (14 s.w.g.) 


Tailplane attachment frames 
Locating spigot 

Non-structural fairing 

Spar with two bonded webs 
Bonded stringers 

Detachable leading 
Tailplane section N.A.C.A. 0012 
Fin section N.A.C.A. 


Flying Controls 


Aileron spring tabs 

Aileron trim ~ ey tab 
Aileron red tab 

— elevator and rudder 
Access to rudder-cable tension 
regulators 

Elevator trim tab 

Elevator torsion-bar spring tab 
Elevator geared tab 

Trim-tab screw-jack 
Elevator-cable tension regulator 
Rudder trim/geared cab 


Flexible fuel cells between spars 
Water/methano! ctank,68 Imp. 
| in each boom 
ure fuelling/defuelling 


Refuelling switch guns on aft 
face of 

No. 1 tank, 362 -« gal 

No. 2 tank, 463 imp. gal 


No. 
No. 4 tank. 320 Imp. gal 
No. 5 tank, 100 imp. gal 
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BRITISH EVROTEA 


The Dart is the most proven prop-jet in the world and 
has flown over 5,000,000 hours im regular service on the 


air routes of six continents. It is in service or under THE ARMSTRONG WHITWORTH 


development at powers ranging from 1,400 to 3,200 h.p. 
and is operating at overhaul lives of up to 2,000 hours. 650 ARGOSY 


is powered by 


ROLLS-ROYCE 


DART PROP-JETS 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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Meet the 
New 


WORLD’S FIRST TURBOPROP FREIGHTERCOACH 
TAKES ON A GREAT NAME IN CIVIL AVIATION 


SIR W.G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
Baginton, Coventry, England - Member of Hawker Siddeley 


Argosy — BRINGS THE 
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In the story of British aeronautical achievement, 
some great names stand out: aircraft that made their 
mark in the skies and helped to further aviation 
progress. 

Such a name is the ARGOSY—the first civil aircraft 
built by Sir W. G. Armstrong Whitworth Aircraft Ltd., 
back in 1926. It made history as the first commercial 
aircraft to pay its way for an airline, and inaugurated 
Imperial Airways’ famous Silver Wing lunch-time 
service between London and Paris. Economic opera- 
tions were made possible by its trouble-free main- 
tenance, reliability and capacity. 

The new turboprop ARGOSY, to make its first flight 
by the end of the year, is the jet-age successor of its 
famous namesake. And like the old ARGOSY, the 
Freightercoach (designated the AW650) will open a 
new era in air transportation. It is a most versatile 
aircraft. Not only can it carry up to 80 passengers in 


FREIGHT 


2: 


pressurized comfort at a speed of 300 miles an hour, 
it will also open a vast new market in air freight. . 
The modern ARGOSY carries over three times the mR: “ 
load of a Dakota at twice the speed and half the cost. a 


POWER: 4 Rolls-Royce Darts 

AIRCRAFT CRUISING SPEED: 

MAXIMUM PAYLOAD: 27,000 Ib. 

RANGE WITH 20,000 lb. PAYLOAD: 
1,600 st.m. 

SIZE OF HOLD: 
46 ft. 8 in. (14.23 m.) x 10 
floor area 426 sq. 6 


PERFORMANCE: 


Ss 


DOWN 


TO 


EARTH 
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BUILT-IN 
DEPENDABILITY 


In the A.W. Argosy every component part and assembly must meas- 
ure up to the exacting design standards of the rest of the structure. 
For this reason the design responsibility for the Argosy's tail unit, 
its flying control surfaces and passenger doors together with the 
stress calculations for the huge nose and tail cargo-loading doors, 
was entrusted to Gloster Aircraft Company Limited. Glosters have 
nearly 20 years of unbroken experience in the design of high speed 
jet aircraft—longer than any other Design Organisation in the world. 


GLOSTER AIRCRAFT LTD 


MEMBER OF THE HAWKER SIDDELEY GROUP 
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U.S. NAVY pilot took off on a 
gunnery hop in an FJ-4 Fury 
at an overseas base. As he released 
the brakes for take-off, the complete 
instrument panel fell into his lap. So 


flight, the pilot considered his approach 
to be normal, and flared out over the end 
of the runway, unfortunately still with 
his landing gear up. Two aircraft await- 
ing take-off transmitted warnings by 
radio, but not until too late did our 
friend realize that he was the boy they 
were warning. Runway flares weren’t 
used because the system was temporarily 
out of action. 

Meanwhile, the man on wheel-watch 
duty had noted the wheels-up approach. 
He turned on the red light and reached 
for his hand microphone, which he 
dropped. As he stooped to pick up the 
mike, his headset fell off. By this time 
the Fury was crunching up the runway. 

As Grampaw Pettibone, doyen of 
U.S.N, fliers, comments in Naval Avia- 
po News: “Son, this just wasn’t your 

y-” 


@ How liable to backfire are dogmatic 
statements about aviation! So many 
words uttered by great men are ripe for 
eating within a year or two. I only 
hope Mr. Arthur Raymond of Douglas 
will forgive me for quoting a remark 
which he made in October 1956 : — 

“So what can we say about obsolescence 
when we look at a continually growing [air 
transport] market which has no surplus of 
equipment and where used equipment can 
be sold at sizeable capital gain? . . . There 
is never a surplus of transport equipment.” 

He has been proved so wrong; and, 
ironically, Mr. Raymond’s DC-8 has 
been partly responsible for the way 
things have turned out. 


@ Do you know which is the largest 
single private investment ever made in 
a new product? 

I believe it is the $250 million sunk 
by Douglas in the DC-8 programme. 


@®DRIFTING BLIMP 
IN BUSY AIRLANE 


This recent headline in the Daily 
Telegraph raised my hopes that at long 
last the Government have called in the 
one individual who could solve the air 
traffic control problem. But Sir Charles 
Boost is not in the mood: he has been 
almost a broken man since he was unable 
to prevent the formation of the Friends 
of the Turboprop League. 

Anyway, the headline referred to a 
U.S. Navy blimp which had gone berserk 
in the busy airway between New York 
and Miami. Navy fighters were about 
to shoot it down—what fun!—when it 
landed gently near Brunswick, Georgia. 


@ People outside the operating busi- 
ness who want evidence of the world 
airliner-surplus have only to watch the 
advertisements for second-hand aircraft. 
For example, last January Cyprus Air- 
ways were offering two DC-3s for the 
reasonable price of £47,000 each. Each 
had probably the lowest hours of any 
airline DC-3 in the world, and they were 
offered with zero-time powerplants and 
current Certificates of Airworthiness. 

On past form such an offer should 
have been snapped up. But the aircraft 
are still unsold, even though the price 
is now advertised as £30,000. 


Learning that Norman Hartnell is designing a 
new uniform for B.O.A.C. stewardesses, I pre- 
sent this little fashion plate for his attention. 
Marianne Burt (left) and Joan Williams are 
English, in T.W.A. employ as stewardesses. 
They gave up their former jobs as professional 
dancers for the higher calling. 


@ Airliner paint-schemes, to para- 
phrase Polonius, oft proclaim the airline. 
I believe that one of the most revealing 
outwards signs of an airline’s attitude to 
business is the way it styles its aircraft— 
particularly its new aircraft. I have 
often wondered how many more seats 
B.E.A, would have sold had the Cor- 
poration styled its Viscounts, inside and 
out, more imaginatively. 

I suppose B.E.A. consider American- 
style paint-schemes to be flashy and 
vulgar. Perhaps tl.cy are; Continental 
certainly went to extremes in their 
enthusiasm to promote the Viscount 812 
(see Flight, September 5, page 399). But 
at least the enthusiasm was evident, and 
so was the word VISCOUNT, proclaimed 
in large characters on the fin, as on 
Capital’s and T.C.A.’s Viscounts. 

I am sorry to say that B.E.A.’s future 
new aircraft look like being as plain as 
ever. The Comet 3B at Farnborough 
appeared almost wan, as if someone had 
said at the last moment: “I suppose we 
ought to put some markings on it.” 

Come on, B.E.A., use a bit more 


imagination. There is one aircraft in 
particular which deserves the Cor- 
poration’s most aggressive promotion— 
the Vanguard. And one way in which 
they can display their enthusiasm for 
the aircraft which, after all, they inspired 
is to style it really attractively, inside and 
out. If necessary, the Corporation 
should call in consultants, as B.O.A.C. 
have done for their Comet 4 interiors 
—with quite outstanding success. 


@ Do you remember when you could 
hardly open your paper without reading 
of some new calamity that had befallen 
the Hunter? Deliveries were late. On 
the rare occasions when a Hunter man- 
aged to fire its guns it either stopped 
its engine or did itself a structural mis- 
chief. Its air brakes were a bit of a joke; 
so were its controls. It had no range 
worth mentioning. Anyway, who would 
think of buying a subsonic aeroplane— 
except the R.A.F., of course. And they 
were stuck with it. 

Take a look now. 

The R.A_F. adores it (ask Roger Topp 
and his merry men), and the Navy has 
bought some, too. Hunters have been 
exported to, or built by, Denmark, 
Sweden, Peru, India, Switzerland, Iraq, 
the Netherlands and Belgium to a total 
value probably exceeding £150 million. 
It is estimated that over a thousand have 
been ordered. 

This same reviled aeroplane has been 
developed into the finest two-seater of 
its class on the market today; and it 
has been described by an American 
authority as the best ground-attack 
machine in the world (and he should 
know, having observed the Swiss trials 
from close range). 

Now Hugh Merewether has flown one 
for over 1,800 miles unrefuelled; which 
is a long, long way in any man’s language 
—even American. 


@ And while we’re about it, let’s have 
a look at the Sea Hawk. The R.A-F. 
didn’t want it; so it was chopped and 
changed around to suit the Navy. They 
bought it, and they loved it. And when 
F.A.A. pilots had a friendly dust-up 
with swept-winged Americans they 
found that the "Hawk had the edge in 
more ways than one. Then the Nether- 
lands bought some; and now the Ger- 
mans are taking delivery of a nice fat 
batch. 
What price Sea Hawks now? 


@ Before B.O.A.C. vanquished those 
Pan American “first jet” claims, de 
Havilland took a good-humoured tilt at 
them. In a Comet news-release they 
appropriated PanAm’s claim “First jet 
airliner on the Atlantic ...on the 
Pacific ...in Latin America... 
round the world, etc.”; then added 
simply: “First jet airliner.” 
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In the heading picture is the Sounders- 

Roe rocket test site at Hi igh Down, near 

The Needles, Isle of Wig The safety 

officer's blockhouse can be seen in the 

middle distance. The far gantry is not 
yet completed. 


The Black Knight shown at Farnborough 

after the S.B.A.C. Display, complete with 

whip and ‘onet aerials. These had 

been removed when the vehicle was on 
view at High Down. 


which surrounds our first step towards inner space, it is 

certain that official caution has detracted much from the 
prestige to be gained by the first-shot success of Black Knight.* 
One would suggest that it was an ill-judged policy to have a 
display-platform prepared at Farnborough—the reason for which 
was an open secret to most people at the S.B.A.C. Exhibition— 
and then to have so little faith in British engineering skill, and 
to show such fear of “doing a Canaveral” that the exhibit was 
left covered by a dejected-looking tarpaulin. Since ours is a 
democracy, any news of a false start would quickly have leaked 
from the wastes of Woomera; and there seems no sense in hiding 
a rocket (of which a couple of dozen are being built) before it 
has “flown” when one-off totype aeroplanes are revealed. 

The veil of Security still thickly surrounds Black Knight— 
which is probably fair enough, for it is, one supposes, essentially 
a free-flight test-vehicle representing the D.H. Blue Streak IRBM. 
So it is a case of looking and asking no questions, for if one is 
not exactly told lies, one certainly gets no answers. Information 
about the Saunders-Roe test site at High Down, I.o0.W., is rather 
less Restricted, but even this is limited mainly to concrete facts 
about the infrastructure. 

This preamble is, one feels, necessary in order to explain certain 
complete misstatements which have been published, as well as 
to excuse the comparatively elementary nature of the following 
descriptions—which are perforce strictly limited to the “externally 
obvious” features of missile and site. 


*All efforts to date, by any nation, have been aimed at inner space; 
none has stayed entirely outside the effect of atmosphere. 


W HATEVER one’s personal feelings regarding the coyness 


BLACK KNIGHT 


An Inspection and Some Deductions ... vy JAMES HAY STEVENS, A.F.R.Ae.S. 


The Project. The £5m Black Knight project is under M.o.S. 
contract and was devised by the R.A.E. Under the general direc- 
tion of Dr. G. W. H. Gardner, who was Director-General of 
Technical Development (Air) at the M.o.S. before he became 
Director of the R.A.E. in a the project has been the joint 
responsibility of Mr. D. J. Lyons, Director of the R.A.E. Ballistic 
Missile Division, and Mr. J. E. P. Dunning, Chief Superintendent 
of the R.A.E.’s Rocket Propulsion Division, Westcott. 

Airframe (if it were not ambiguous in engineering one would 
be tempted to write “spaceframe”) responsibility was delegated 
to Saunders-Roe and engine manufacture to Armstrong Siddeley 
Motors. The liquid-rocket motor, one understands, was actually 
a R.A.E. design, but its construction, development and test-firing 
were the work of the contractor’s rocket division at Ansty under 
Mr. S. Allen. As far as can be gathered, the airframe design 
ere! was — vested in the Saro team led by 
Mr. M. J. Brennan his chief rocket development engineer, 
Mr. P. Leyton. 

The history of the Black Knight programme has been one of 
rapid progress, for it was only conceived late in 1955. The biggest 
drag upon large rocket projects today is the cost of, and time 
to build, the infrastructure—to excavate vast pits and deposit 
thousands of tons of concrete for firing bases in far-away places. 
When Saro, as a D.H. associate, was approached about the re-entry 
research rocket programme the old War Office fort near The 
Needles was immediately considered, both because of its remote 
location and of the numerous subterranean emplacements already 
existing. Curiously enough, the public is now allowed nearer 
The Needles than was the case before the first fort, supplemented 
in 1895, was built in 1860. Adaptation of the military buildings 
and use of the sloping cliffside facing out to sea meant a terrific 
saving in the amount of soil which had to be shifted—in fact, 
Mr. Brennan says that Lord Palmerston’s budget bore half the cost. 


The Site. Dates speak clearly: the scheme was approved on 
April 16, 1956, and the first High Down firing was achieved, with 
the help of some midnight oil, on April 16, 1957. The work 
included removal of some 10,000 tons of chalk from the steep 
slope of a torroidal depression in the downs to seaward of the 
Allum Bay promontory. This provided space for the foundations 
of two deeply embedded firing pits, a central surveillance emplace- 
ment, a connecting promenade and an approach road. Gravity 
helped with the economics, for soil could be tipped over the cliff 
and delivery to the concrete mixers was likewise by tipping, in 
this case from the crest of the ridge. Under the road are numerous 
conduits for power supplies, instrument cables and the large 
cooling water supply. The latter, at the rate of 3,000 gal/min, 
comes from the public water supply by way of a new reservoir 
on the top of the down. 

One of the principal virtues of the site is that the contours 
project all the noise out to sea and—so successfully, according to 
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Mr. Brennan, that even the nearest inhabitants are rarely even 
aware that a rocket is being fired. 

_Each firing station consists of a concrete base with a central 
pit containing a massive welded boiler-plate elbow duct for deflect- 
ing the exhaust gases—cooled by evaporation of the cascade of 
water—toward the sea. On the base is mounted the welded-steel- 
tube launching cradle, a replica of that at Woomera; it served as 
a prototype, as it was as much in need of testing as the missile 
and its motors. Around the cradle is a tall steel framework with 
a number of access platforms (called decks on the site plan) at 
seven-foot levels, the whole being enclosed in a corrugated “box” 
topped by a gantry and lifting tackle. One side of the box opens 
to admit the rocket, and glass-fibre panels inset in two sides shed 
some light on the eedings. 

To the base of Black Knight are pi all the services which 
are needed for an actual launching, while at its head electronic 
test equipment, including cathode-ray oscilloscopes, is plugged 
into the multiple-pin sockets of the telemetry and guidance bay. 
On the occasion of our visit the aerials had been removed. 

In the centre of the menade is the concrete blockhouse, 
which contains the electric water pumps and a direct-observation 
room. The latter has an armoured-glass viewing slit and a peri- 
scope focused upon the bottom of each firing position. It is also 
the position of the safety officer, who has a tell-tale console which 
keeps him informed of the step-by-step progress of a firing, and 
over-ride controls by which he can cut off the test if a dangerous 
malfunctioning occurs or appears to be imminent, 

Up in the old fort there is the main control room (which, with 
its console carrying flashing lights, and tone-change electronic 
sound indicators, reminded one irresistibly of a science-fiction 
film), the indicator room and the recording room. In the last- 
named some two hundred channels can be accepted and recorded 
by magnetic tape, photographed oscilloscope displays and needle 
traces (a battery of 20-channel Lichtpunk-Linienschreiber) on 
moving strips. 

It was emphasized that once the initiating button has been 
pressed the firing sequence and the simulated flight are entirely 
automatic. The programme is set up by putting perforated plates 
over a battery of master push-switches in a console in the indicator 
room. The different services are colourfully identified and a 
number of the pierced masking plates are available, so that those 
required can be selected on the familiar punched-card index 

inciple. Once the programme has been set up, a locking frame 
is closed on the console and padlocked. Some of the dials seen 
in the indicator room show variously that Black Knight’s 
“fuselage” is pressurized with air, that control power is hydraulic, 
that nitrogen is available for purging, that the fuel is kerosine 
and that the oxydant is high-test hydrogen peroxide. As a Security 
precaution, apparently, one console was completely blanked. 

In addition to these rooms there is a battery chamber wherein 
the tiny high-output 6-volt 9 amp/3 min alkaline cells (André- 
Yardney system) are prepared and charged. These, together with 
the red four-minute space marked on the plus-and-minus master- 
clock dial, might be indicative of the duration of Black Knight. 

At the High Down site Saro carries out two types of test: “hot” 
and “cold” firings. Once the rocket motors were proved reliable 
and the necessary data about their behaviour obtained, the majority 
of the runs have been “cold,” save for the proof firing of each 
round prior to its shipment to Australia. Details of a cold firing 
were not divulged, but one would assume that it includes 
sequenced operation of turbopumps and hydraulics—powered by 
catalysed H.T.P.—with timed signals fed into the guidance aerials 
and the recording of the consequent control responses, etc. A 
hot firing includes everything save the release of the restraining 
latch on the launcher. 

The first, and successful, launch of a Black Knight was made 
at Woomera on September 7, when the vehicle is said to have 
reached a height of about 300 miles and been lobbed into a selected 
target area (of unspecified size) about 60 miles away. The flight 
plan is an initial vertical climb of several thousand feet, then a 
sloping powered acceleration until the power cut-off, after which 
it coasts on a bolic path through its apogee to a free-fall back 
to earth. During the whole flight, until disintegration, the multi- 
channel telemetry operates. Additional information is available 
from tape records and examination of the remains. 


The Vehicle. The Black Knight shown at the R.A.E. and the 
one fired at Woomera differ somewhat from that available for 
inspection in the High Down preparation room. The latter was 
an early airframe used for general static testing, from which the 
final design had been evolved. The main difference, as can be 
seen from the photographs, is that its sixteen bowler-hat section 
longitudinal stiffeners are all external, whereas in the production 
vehicle only those serving also as fairings for pipe and cable runs 
are outside the skin. The following description, based on a rather 
brief inspection of two different rounds and a single showing of 
an excellent Saro film, is an attempt to give as clear a picture of 
the vehicle as Security will permit. 

The body is officially stated to be about 35ft long and 3ft in 
diameter, of which some 4ft to 6ft is nose-cone—the Woomera 


In the gantry: (Top) Connectors in place in the multi-pin sockets of the 
electronics bay, and the taped-over dummy nose-cone joint. (Centre) 
This close-up shows the aerofoil section of the fin and part of the support 


structure. (Below) The handling crew offers up the stern connector 
plugs for the benefit of photographers. 
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cone had an included angle of some 30 compared with about 
20 deg on the one shown at the R.A.E. Both have radiused tips 
and those on exhibition were palpably dummies to disguise the 
materials being tried to solve the military problem of re-entry. 

Apart from a short tapering lead-in to the cone, the body is 
cylindrical—and even here there are differences, for the R.A.E. 
model’s cone encompasses this initial taper. About 3ft of the 
body aft of the nose-cone bulkhead is the electronic bay, then 
comes the kerosine tank of about 4ft, next the H.T.P. tank section 
some 17ft high, and lastly the Sft or so of the engine and control 
bay; the fins project slightly below the stern-frame. 

The structure is typically aeronautical and not unconventional, 
although the stressing problems must have been peculiar. In a 
ballistic vehicle every pound left at burn-out counts, for it is the 
last push of excess thrust over mass which gives altitude and 
range. The body design resolves itself into an extremely thin- 
walled tube in compression—the thrust at the base against the 
weight of the contents. Little has been published on the behaviour 
of such tubes, but one would ex them to present considerable 
problems in buckling (several U.S. missiles have broken in half), 
the difficulty being to stiffen the skin against secondary failure 
without increasing the weight penalty. It has been noted that the 
tanks are pressurized, and this “inflation” should give consider- 
able relief (like inflation of a tyre or balloon) for any buckling 
loads that develop, say, as the vehicle is tilted on its trajectory. 

Bowler-hat sections are used for longitudinal stiffening—in the 
early model an internal channel was used to back-up the main 
external ones—and both flanges of these strakes are riveted to 
the skin. This last is extremely thin, of the order of 22 s.w.g., 
or even 24 s.w.g., light alloy. To it are stitch-welded closely- 
spaced C-section ring frames. Since the skin has to be put together 
as a series of butt-welded cylinders, the length of which is limited 
by the standard metal sheet and the jaw depth of the welding 
machine, it might be that the intermediate internal stiffeners are 
intercostal, External examination suggests that there are fewer 
internal longitudinal stiffeners than on the prototype and they are 
certainly welded to the skin. 

The electronic and engine-bay structures are assembled with 
mushroom-headed rivets, as are the four rudimentary fixed tail- 
fins. These last are pee to give aerodynamic directional 
stability during the initial atmospheric phase of the flight, when 
the vehicle’s situation is that of a finger-balanced pefcil. The 
fins have wedge-plate-wedge section supersonic aerofoils with a 
radiused leading and squared-off trailing edge. The structure 
consists of conventional flanged-and-pierced spanwise and chordal 
members with a thin skin. The conically nosed nacelles on two 
opposing fins are containers for equipment. 

The remaining external longitudinals appear to form two 
fuel-cum-wiring fairings extending from the base of the nose- 
cone to the motor bay, with four shorter ones for oxydant lines. 
Four light cables with turnbuckles, visible on the Farnborough 
vehicle, were no more than temporary attachments tying the 
nose-cone to the lateral steadying pads. 

The motor bay, with its numerous access-holes—open at 
Farnborough and taped-over at High Down—is noticeably more 
robustly built than the welded tank section. The Saro film showed 
why: the whole tail vibrated violently as the motor nozzles were 
swivelled rapidly to test control responses. 

The successful first launching of Black Knight is probably 
not unconnected with the use of H.T.P., which has none of the 
freezing problems of liquid oxygen that have certainly caused 
some of the Cape Canaveral miscarriages arising from jammed 
valves and stopped pipes. In the absence of an official pronounce- 
ment, the fact that Armstrong Siddeley (lately designers of the 
liquid-oxygen Snarler and Screamer rockets) were responsible for 
the power unit obscured the fact that Saro was, with de Havilland, 
the pioneer of H.T.P. in Great Britain. Saro, in fact, first showed 
H.T.P. tankers and handling —— at Farnborough three 
years ago—long before it was possible to say why in any detail. 
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Four rockets are used—probably because a developed design 
was available, rather than as a technical desideratum, since such 
multiplicity naturally increases the risk of a failure. On the other 
hand, it does obviate the complications of gimballing the nozzles, 
as all the necessary control moments can be produced by rocking 
opposing pairs on simple trunnions. They are, in fact, mounted 
around a central a thrust-casting, which also incor- 
porates the tie-down fitting. Neither the weight nor the 
thrust of Black Knight has been divulged, but the modestly 
shrouded nozzles seen at High Down had an external diameter 
of about nine inches—larger than the Scorpion, smaller than the 


tre. 

‘Only the machined external casing was visible, but it is evident 
that an efficient cooling system is present to permit both test and 
flight firings of several minutes’ duration. In this connection 
one would recall that the full specific impulse of H.T.P. and 
kerosine can be developed (that is to say, the stoichiometric 
mixture ratio can be used) without reaching temperatures that 
are prohibitive for present materials. Between the nozzles are 
four slender metal ducts which are obviously exhausts from the 
turbo-pumps, which must certainly be driven by catalysed H.T.P. 
It was mentioned that a pack of ninety silver-plated bronze gauzes 
is used for catalysis, presumably for the dual purpose of feeding 
both turbines and combustion chambers. 

The Saro film showed the hot end of a motor with no more 
than a rich glow in the orifice and the first incandescent shock 
diamond a couple of diameters downstream. The nozzle was first 
slowly rocked (by its hydraulic power unit) perhaps +5 deg, 
then extremely rapidly back-and-forth, causing terrific vibration 
in the adjacent fin as a result of the rigid fixing of the vehicle. 

Preparation. The Woomera equipment includes a wheeled 
version of the High Down tower, or gantry, so the film of the 

paration of a vehicle for static firing must be representative. 
t takes three men seventeen minutes to get the vehicle off the 
assembly trolley in the preparation room and to erect it in the 


gantry. 

In the preparation room the body is held by bow and stern 
(or top and bottom) clamping rings with four steel-tube spreader 
bars. ¢ rings have peripheral tracks so that they can be rotated 
in rollers on the trolley to turn the missile any way desired. For 
transport to the gantry the missile is hoisted by the clamping 
rings on to a very rigid truck that has extendable top rails. When 
the gantry is reached these rails are slid out to mate with the 
launcher and the bow is then hoisted to up-end the missile. Once 
it is vertical the oxydant and fuel are pumped in, the body 
pressurized and all the various connections made. 

The launcher is not a “pad” in the accepted sense, but a sturdy 
welded-steel cradle or truss about 8ft high, with a walkway half- 
way up. The Black Knight rests on four fittings attached to lugs 
on the stern-frame midway between the fins and is steadied by 
four pads resting against fittings on the forward (top) bulkhead 
of the engine bay. The ground connections at the stern plug 
fore-and-aft into sockets in projecting pads on the body and are 
withdrawn as the mussile rises by tension rods attached to the 
launcher. The multiple-pin connectors at the bow are, in an 
actual launch, looped from a tall pole, and one imagines that 
the massive two-handed attachments must contain a throw-clear 
spring mechanism. 

The vehicle is also held down by the axial ball fitting, which 
is locked to the launcher by a bomb slip while the motors are 
brought up to full thrust and checked. the slip is released 
the missile rises and its mass-balanced and spring-loaded steadies 
and supports at once throw clear to give it unimpeded passage. 

The Future. The present Black Knight is, in effect, a modern 
V2, smaller but with far greater performance. Practically no 
definite facts about it have been released, although Aviation Week 
suggests it reached 8,000 m.p.h. in the first launch. Ideas are in 
mind for using it to launch a solid-propellant rocket similar to 
the Skylark and even to make it the middle stage of a satellite 
launcher, using Blue Streak as the first stage. The decision mainly 
depends, one imagines, upon the contemporary political climate. 


Left, rear view of the early vehicle, showing the support points (black fishplates), the fin layout, the four masked nozzles, and the handling-frame 
clamping ring. Right, the electronics bay, with two 80-pin multiple connectors. 
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With 660 gallons of fuel in drop tanks, the Hunter F.6 can carry INBOARD 
armed reconnaissance far into enemy territory and still attack | Specs 

230 gall. drop tank 
its targets with devastating effect. | 100 gall. drop tank 


400 kg. bomb 
1,000 Ib. bomb 
100 gall. Napalm bomb 
200 kg. bomb 

500 Ib. bomb 

2” Rocket Launcher 


The four 30 mm Aden guns alone provide the heaviest fixed gun 
armament on any fighter in the world. For closer targets, the Hunter's 
exceptional carrying powers allow an unrivalled weight of bombs, 
missiles or rockets to eliminate ground targets and, mostimportantof | 


all from a military point of view, it can utilise small airfields close to | 6x3"R.Ps 

the front. Even without a braking parachute, the Hunter has been 22.25 . Practice bombs 
successfully operated at excessive landing weights from 1500-metre OUTBOARD 

runways. Manoeuvrable, popular with pilots, backed by a wealth of pega 
experience and success, the Hunter is the ideal spearhead for a 100 gall. Napalm bomb 
modern tactical air force. 12x 3” R.P.s (light heads) 


4x 3” R.P.s (60 Ib. heads) 
Combinations of 
Bofors, T.10. 


HAWKER HUNTER of 


POWERED BY ROLLS-ROYCE AVON 


HAWKER AIRCRAFT LIMITED KINGSTON-+ON-THAMES * ENGLAND «+ Member of the Hawker Siddeley Group 
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> Plessey UHF equipment provides clear and reliable ground to 
air and air to air communications on 1750 channels. 


Developed in conjunction with the Royal Aircraft Establishment 
oe Plessey UHF systems are the most advanced of their kind in 
the world. 


Plessey UHF Equipment permits instant precise communication 
> in the military communications band free from all Civil 
interference. 


> Constructed in compact individual units, Plessey UHF equipment 
can be assembled in a variety of combinations. 


> Plessey UHF equipment is in service with the Royal Air Force 
and the Royal Navy now.... 


If you require further information write for Plessey publication 


> No. 119. 


| Plessey | 


ELECTRONICS & EQUIPMENT GROUP 
THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX - Tel: ILFord 3040 
Essex - England 


sir 


Overseas Sales Organisation: Plessey International Limited - Ilford 
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THE R.A.F. 


T. CLEMENT DANES, the famous 
Wren church burnt out by enemy 
action in 1941, has been splendidiy 

restored and is to be re-consecrated by the 
Bishop of London next Sunday—in the 
presence of the Queen—as the central 
church of the R.A.F. 

With its cream-and-gold cei'ing rising 
above the dark oak of gallery and pews, 
this seemly place of worship has put on 
a gracious new face for its new use. 
Sir Christopher Wren (whose work is 
commemorated in the wording “Aedificavit 
Chr. Wren ap. MDCLXXXII” on the 
restored Royal coat of arms) would no 
doubt be flattered and pleased that his 
original design has been so faithfully fol- 
lowed by the architect, Mr. W. A. S. Lloyd; 
and the work of all those who have con- 
tributed to the building has combined to 
make it a worthy and beautiful place of 
worship and remembrance. Its famous 
one-time parishioner Dr. Samuel Johnson, 
whose seat in the gallery is marked by a 
brass plate, might well feel at home in the 
new St. Clement Danes: for the Grinling 
Gibbons pulpit (or said to be his) was 
preserved from the 1941 holocaust; and so 
were six gay cherubs, credited to the same 
carver, who now sit angelically above the 
reredos. 

All else within the church, however, is 
new; and nearly all of it, with the excep- 
tion of the Church of England diocesan 
shields set in the ceiling, pertains to the 
R.A.F. and Commonwea'th and Allied air 
forces. 

In'aid in the floor be'ow the organ 
gallery, a large R.A.F. crest forms a centre- 
piece for surrounding crests of the eight 
Commonwealth air forces; around the walls 
are ten glass-fronted shrines of remem- 
brance that will contain ten volumes in 
which are being inscribed 125,000 names 
of R.A.F. personnel and those of other 
nationalities who served under R.A.F. com- 
mand throughout the world; set ito the 
Portland stone floor of the nave are 735 
badges of R.A.F. units all over the wor'd; 
those of the R.A.F. Commands are incor- 
porated in the lighting sconces attached to 
the piers below the gallery; and beneath 
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Interior of the restored St. 
Clement Danes, looking towards 
the High Altar. 


“Flight” photograph 


the west end of this gallery is 
a U.S.A.F. shrine which is to 
contain a book of remem- 
brance recording the names of 
16,000 members of the 
U.S.A.F. who died in the 
last war. The organ above it 
is a gi Third 
U.S.A.F.; the 
been given by the R.A.A.F.; 
and in the crypt—which is to 
be used for the first time as a 
place of worship—the font 
has been given by the Royal 
Norwegian Air Force and 
the altar and sanctuary by the 
Royal Netherlands Air Force. 

e altar and chancel of 
the new St. Clement Danes 
—to the building of which 
every unit in the 
world has contributed—have 
as their centrepiece a paint- 

on wood (by Ruskin 
Spear, R.A.) of the Annunciation, and 
above it rise stained-glass windows—the 
work of Carl Edwards—depicting the 
Nativity, the Crucifixion and the Resur- 
rection. All the other windows in the 
church are plain glass, letting in the light 
generously; and 11 bells in Bend Gibbs’ 
fine steeple—ten of them re-cast from the 
metal of the old bells, with one new- 
comer added—will once again peal out the 
“oranges and lemons” tune which is so 
beloved a part of the history and traditions 
of St. Clement Danes. 


Carrier-Aid Awards 


NDICATIONS of the valuable effects 

of putting the angled deck, the mirror 
sight and the steam catapult into service 
with the United States Navy were given 
in London on October 3 when, as briefly 
recorded last week, awards were made to 
the British inventors of these aids by the 
U.S. Ambassador on behalf of the Presi- 
dent of the United States. 

For “exceptionally meritorious conduct 
in the performance of outstanding services 
in proposing and fostering the development 
of the angled-deck principle,” Rear Admiral 
D. R. F. Cambell, D.S.C., received the 
Legion of Merit (Degree of Officer) and 
Mr. Lewis Boddington, C.B.E., received 
the Medal of Freedom (Degree of Bronze 
Palm). “Adopted by the U.S. Navy in 
1953,” the citations read, “the aneled deck 
has proved so successful that it has been 
installed as a standard configuration on all 
first-line carrier vessels. With the angled 
deck used in conjunction with the optical 
glide-path indicator system the landing 
accident rate has been reduced by about 
two-thirds.” Through their outstanding 
resourcefulness and ingenuity, these men 
had been directly instrumental in effecting 
substantial savings in lives and money. 

Cdr. H. C. N. Goodhart was awarded 
the Legion of Merit (Degree of Legion- 
naire) and Mr. Dennis Lean the Medal of 
Freedom (Degree of Bronze Palm) for 

“exceptionally meritorious conduct in the 
performance of outstanding services in the 
invention of the optical glide-path indica- 


637 


SERVICE AVIATION 


Royal Air Forces and Naval Flying News 


tor system.” Adopted by the United States 
Navy in 1955, the citation continued, “the 
optical glide-path indicator system proved 
so successful that it eventually was incor- 
porated on all angled-deck aircraft carriers 
and has been installed or is planned for 
installation at all major naval air stations. 
Using this system pilots have been quali- 
fied for 'anding in one-fourth of the time 
originally required when the landing signal 
officer was employed.” The two men had 
been “directly instrumental in effecting 
substantial so in terms of life, time 
and mone 

Mr. C. . Mitchell, O.B.E., received the 
Medal of Freedom (Degree of Bronze 
Palm) for “exceptionally meritorious con- 
duct in the performance of outstanding 
services in the invention and development 
of the steam catapult. ... Adopted by 
the U.S. Navy in 1952, the steam catapult 
system has become st uipment on 
all first-line aircraft carriers. By accepting 
this system instead of continuing the 
development of the hydraulic catapult, the 
Navy has saved an estimated three years 
of time and comparable savings in cost. 
In addition the steam catapult makes pos- 
sible the operation of high take-off speed 
and heavy aircraft frorn practically sized 
carriers. Through his outstanding resource- 
fulness and ingenuity Mr. Mitchell has 
been directly instrumental in effecting con- 
siderable savings and improved carrier 
operations.” 

On the occasion of the presentation of 
the five awards, it was stated that 17 
attack aircraft carriers of the United States 
Navy are now equipped with both angled 
deck and mirror landing system, and 13 
of these are equipped with the steam cata- 
pult. According to figures disclosed last 
year the use of the angled deck plus mirror 
sight had reduced the U.S.N. carrier land- 
ing accident rate from 30 to 8 per 10,000 
touch-downs, a saving of about 300 acci- 
dents and fifty million dollars per year. 


Fighter Command’s New S.A.S.O. 


To Air Ministry has announced the 
Agi: of A.V-M. R. B. Lees, 

D.F.C., as Senior Air Staff 
Fisher Command. He succeeded 
A. V-M. D. R. Evans, C.B., C.B.E., D.F.C., 
with effect from October 10. 

A. V-M. Lees has been A.C.A.S. (Ops.) 
at the Air Ministry since September 1955, 
and for three years before that date was 
A.O.C. 83 Group, 2nd T.A.F. Earlier, 
for almost the same period, he commanded 
the Metropolitan Sector of Fighter Com- 
mand. Born in New South Wales, he 
joined the R.A.A.F. in 1930 and trans- 
ferred to the R.A.F. in 1931. His record in 
the war—at the outset of which he com- 
manded No. 72 Sqn., whose Spitfires 
helped to cover the Dunkirk evacuation— 
was a distinguished one. 

When, recently, the R.A.F. began to 
take delivery of Hunter T.7s, A. V-M. 
Lees was the first Service pilot to con- 
— through this type to operational 
marks. 


F.A.A. Reunion Postponed 


O have been held in London on Decem- 

ber 1, the Fleet Air Arm Reunion has 
been postponed until a date to be announced 
later. The reason is that aircraft carriers 
will be absent from home waters, and with 
them most of their aircrews. 
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A good ten-cents-worth was had recently by visitors to the observation 
deck overlooking the arrivals-orea at New York International Airport. 
Side-by-side were the Comet 4 and the Boeing 707, soon to be a 
daily sight. An up-to-date note on the implications for these aircraft 
of New York's jet-noise restrictions appears on this page. 


CIVIL AVIATION 
Signs of 


“TECHNICAL teams from S.A.S. and Swissair were recently 
touring California, and rumours from San Diego suggested 
that Convair were soon to find their first European customer for 
the 880. On October 6 (as we briefly reported last week), a firm 
order for five aircraft, valued at $18m, was announced by 
Swissair. 

On the same day a four-year technical agreement was signed 
in Zurich between Swissair and S.A.S. Two of Swissair’s five 
880s will be leased to S.A.S., while four S.A.S. Caravelles will 
be leased to Swissair. The Scandinavian carrier has taken up 
an earlier option on four Caravelles, bringing the total order to 
16, of which 12 will be retained for S.A.S. operations. 

Addition of five fuel-cells in the centre-section of the 880 
wing will increase the capacity of this intercontinental version 
to 11,550 Imp gal, allowing the range with full reserves to be 
increased to 3,400 statute miles. Take-off weight, at 203,400 Ib, 
will be 24,900 lb above that for the domestic version. The air- 
craft will be fitted with 85 seats—30 first-class and 55 economy- 
class—and will be delivered late in 1960. As with the 880s, the 
take-off weight of the Caravelles has been increased and at 


KEEPING THE PEACE 


p4st week Flight visited the Port of New York Authority to 
discuss the implications of jet operations in and out of New 
York International Airport. The P.N.Y.A. had just published* 
in the form of two hefty documents (weighing more than 2 Ib 
apiece) the results of its $400,000 jet-noise programme. 

Before commenting on these findings, which Flight will 
summarize at a later date, it is as well to clarify exactly what 
B.O.A.C. and PanAm can and cannot do at New York. 

Identical operating restrictions have been imposed on the 
Comet 4 and the Boeing 707. Briefly, it is mandatory, when 
operating conditions permit, for these jets to take off over water, 
i.e., southwards over Jamaica Bay. The mandatory preferential 
runway is 25. The length of this runway is 8,200ft; an extension 
to 10,000ft will be completed by April 1959. When cross-winds 
exceed 20 kt, Runway 22 (8,000ft) can be used, provided pilots 
make a yight turn early enough to avoid flying over communities. 

When--—and only when—winds vitiate use of these runways, 
three other choices are available—but with climb, power-cutback 
and waking-hours limitations. These choices are : — 

(1) Taking off from 13R, ie., using the airport’s longest, 9,500ft, 
runway (11,000ft by December 31), pilots have to make a 15 deg bank 
to the right; they must not fly over communities at less than 1,200ft; 
they will take off at specified power and flap-settings (¢.g., 8,000 r.p.m. 
and 20 deg for the Comet 4); they will maintain V,+ 15 kt until over 
the communities, at which point they must throttle back (to 7,350 r.p.m. 


*“Studies of Noise Characteristics of the Boeang 707-120 Fet Airliner 
and of Large Conventional Propeller-Driven Airliners.” Similar pub- 
lication for the Comet 4. Prepared by Bolt, Beranek and Newman; 
published by the Port of New York Authority, New York 11. 


the Times 


100,000 Ib will permit a fae range of about 1,450 miles. 


Both airlines will employ Caravelles in Europe and the Middle 
East, and 880s on routes to South America and the Far East. 
The Convairs will also be used by S.A.S. to South Africa and 
by Swissair to certain points in the Middle East. 

This technical agreement allows for a rationalized engineering 
programme between the two airlines. Swissair will overhaul all 
five Convairs, while S.A.S. will overhaul the Caravelles and the 
DC-8s (seven for S.A.S. and three for Swissair). All the aircraft 
in each of these three fleets will be fully standardized and readily 
interchangeable. 

While jet order-books were being extended in Europe, in 
North America the cancellations forecast in Prof. Cherington’s 
Report were coming to light: National’s firm order for six 
DC-8s has been cut back to three; Delta have reduced their DC-8 
order from eight to six; and the reported Capital order for 15 
Convair 880s (nine firm) was revealed as being premature. 

In Britain last week a report appeared to the effect that B.O.A.C. 
were to cancel their Boeing 707s and order Comets in their stead. 
The Corporation subsequently denied any such intention. 


AT NEW YORK 


for the Comet 4); and they will take off only during waking hours. 

(2) Similar rules will apply to take-offs from the same runway in the 
31L direction, except that there is no right-turn requirement. 

(3) Similar rules will apply to take-offs from Runway 07. 

No take-offs from any other runway will be made. 

The P.N.Y.A. reckon that, by these rules, about a half of all 
jet take-offs will be made over water. The other half will result in 
“perceived noise decibels”’—a new sound measurement which 
a human reaction—which do not exceed piston 
“P.N.D.s.” 

Three questions arise: (a) Why are the P.N.Y.A. so noise- 
conscious? (b) will other airports model their jet-noise rules on 
the above? (c) how will these rules affect the Comet 4 and the 
707 commercially? The answers appear to be as follows :— 

(a) The P.N.Y.A. have had a noise problem for seven years. 
The legal battle fought so long with hostile communities long 
ago caused the Port Authority seriously to doubt whether New 
York International could be kept open when jet operations began. 

(b) Though the P.N.Y.A.’s rules deal with New York’s particu- 
larly extreme case, they may be adopted and adapted by the owners 
of other world airports which are vulnerable to public opinion. 
In particular, it seems likely that the “1,200ft rule” (height over 
houses) will come to be standardized by many authorities. 

(c) All New York’s jet runways are long enough, and the 
Comet 4’s take-off is good enough, for the commercial capabilities 
of this aircraft not to be penalized. However, the 707-120 will 
be penalized for transatlantic operations when using 25 and 22, 
because of C.A.A. field-length requirements (though penalties will 
be eased when 25 is lengthened next April); and it will be penalized 
on 13R/31L and on 07 by the climb rules—though again these 
penalties will be eased when 13R/31L is lengthened. 

PanAm have implied that the P.N.Y.A.’s rules discriminate 
against the 707. The airline recently took Gen..Quesada (formerly 
the President’s civil aviation adviser and soon to be head of the 
new Federal Aviation Agency) for a ride in the 707. The New 
York Press was on board, and the following day’s papers quoted 
the General as saying that P.N.Y.A.’s noise restrictions were “very 
unfortunate.” So much did the Port Authority resent this state- 
ment that its chairman, Mr. Donald V. Lowe, immediately sent 
a strongly worded telegram to the President saying, in effect, that 
it had no intention of changing its policy. 

But how long can the P.N.Y.A. hold out before the rising tide 
of jets? Never before has an airport laid down the law about 
operating techniques, except in matters of safety. But we have 
the impression that there will be no climbing down: the residents 
of New York do not like jets, and they may one day prove that 
the law is on their side. If they do, New York will be closed. 

The P.N.Y.A., which has already spent £60m equipping New 
York for the jet age, and which knows the value of airports to 
the community, does not want this to happen. Someone ought 
to tell the airlines that the P.N.Y.A. is y on their side. 
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To switch from the technical merits of the Viscount 810/840 
to its financial advantages is to exchange one success story 
for another. 

Both in first cost and operational economy this latest Viscount 
is the outstanding aircraft of its class in service. It offers 
medium haul operators a unique combination of speed, 
background experience and passenger appeal. 

Yet initial cost is 50% less than any other 4-engined turbo-prop, 


VICKERS (7! 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED 


WEYBRIDGE 


while capacity is greater and seat mile costs are even lower 
than earlier Viscounts. Present cruising speed is 365 m.p.h. 
and in 1960 when re-engined with a more powerful version 
of the Rolls-Royce Dart, the aircraft will become the V84o0 
with speed raised to 400 m.p.h. 

The success of Viscounts is based on two important facts. 
Passengers prefer them—and they produce healthy airline 
balance sheets. 


FOUR ROLLS-ROYCE DART PROPELLER-TURBINE ENGINES 


SURREY 


TGA ATS7S 


hi inst diff ial brak 
ve nothing against differential toe brakes... 
- 
m just more interested in financial merits! 


REFRASIL is the supreme, light- 
weight, high temperature insulating 
material. You can find out more 
about it by writing for a detailed 
brochure. 


Insulating Blankets are fitted on the jet 
pipes, heat exchangers and de-icing ducts of the AW.650’s 
engines, as they are on most of Europe’s leading aircraft gas 
turbines. 


THE BRITISH REFRASIL CO. LTD., Stillington, County Durham. Telephone: Stillington 351 


Standard designs 
200’ 0” to 30’ 0” spans 


Larger spans available if required 
STEEL ECONOMY * SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS * BARRACKS OFFICES, ETC. 


We supply and erect in any part 
of the world 


FOR HIRE - Erection Masts 30ft. to 18o0ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


ROBART HOUSE, GROSVENOR PLACE, LONDON, $.W.1 Tel: SLOANE 5259 Cables: Unitstruct, London 
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The first of Luft- 
hansa’s nine Viscount 
814s was delivered to 
Hamburg on Octo- 
ber 6; the remainder 
will follow within the 
next five months. 
B.E.A. are introduc- 
ing Viscount 800s on 
their services to Ger- 
many on Nov: 1. 


CIVIL 
AVIATION 


THE ELECTRA’S GRAND TOUR 


HAVING “flown for the professor” to considerable effect and 
been awarded its C.A.A. graduation certificate (the examina- 
tion marks were recorded in Flight, September 5) Lockheed’s new 
Electra is sampling for the first time the delights of overseas travel. 
As seen in the photograph below, declaration that this is the 
Electra’s world premiére is boldly emblazoned on the fin. As 
already reported, the aircraft is making its way to Delhi where it 
will be demonstrated during the I1.A.T.A. Conference. It is to 
visit London for the first time on November 17 and will be demon- 
strated from Gatwick Airport on that day. 

Lockheed have now completed a post-certification analysis of 
the Electra’s performance. Some of the conclusions, which are 
listed below, may appear to show a surprisingly wide margin 
over predicted calculations, but they serve to underline Lock- 
heed’s carefully conservative estimates of performance before 
certification was achieved. 

All performance tees, according to J. B. Wassall, 
California Division director of engineering, have been made or 
bettered without the use of tolerances. C.A.A. runway length 
distances are 770ft shorter for take-off and 650ft shorter for 
landing (1.S.A. sea level) than originally predicted. Two- and 
three-engine en route altitude capabilities were improved by an 
average of 2,400ft. Maximum usable fuel capacity is 146 U.S. 
gal greater than the specification and the refuelling rate has been 
demonstrated at 420 gal/min, 20 gal/min more than design rate. 
Also, the manufacturer’s empty weight is averaging 386 lb per 
aeroplane less than that guaranteed. 

Electra sub-assembly is now going ahead at the rate of parts 
for 104 aircraft per month, a final-assembly figure that should 
be achieved early in the new year. On the line now are 20 aircraft 
for Eastern and seven for American Airlines. The latter company 
is now making acceptance trials for its first aircraft. 


Lockheed are jubilant 
at the way that the 
Electra — seen here 
just before setting off 
on its world tour— 
has exceeded its 
guaranteed perform- 
ance. Results of a 
post-certification an- 
alysis are given in the 
news item above. 


COLOUR CONSCIOUSNESS 


‘THE October issue of Design, a monthly publication of the 
Council of Industrial Design, contains two informative articles 
on aircraft interiors. One deals with B.O.A.C. and discusses the 
Corporation’s new policy towards interior design. Credit is given 
particularly to Mr. Alec Jones, B.O.A.C. advertising manager, for 
realizing that “something better was needed than the drab interiors 
that have existed until now.” From a list of designers submitted by 
the Council, the Corporation selected Gaby Schreiber and 
Associates. Mrs. Schreiber then sought “to break up the feeling 
of monotony” by conceiving the design scheme “as a quiet back- 
ground against which the passengers’ clothing will contribute the 
main patches of colour.” 

The Comet 4 fuselage that had been used for water-tank tests 
was converted into a full-size gy Mrs. Schreiber to 
experiment with various schemes is led to B.O.A.C.’s tradi- 

tional interior in grey and dark blue being replaced by a “modest 
sparkle” of corn and pale blue linen head-rest covers, oatmeal 
and pale-blue seat coverings, stone and turquoise chair arms, 
brown and white check curtains and subtly varied cushions, all 
set against a background of green-blue carpet and oyster ceiling. 
(This colour scheme is also being introduced to the Corporation’s 
707, DC-7C and Britannia fleets.) Mrs. Schreiber’s ideas are not 
limited to the general colour pattern but cover the wide range 
of items—rugs, blankets, magazine covers, racks, notices—that 
contribute to the overall visual effect. 

The other article seizes on a problem that is illustrated by 
B.O.A.C.’s Comets: Instead of considering an aircraft interior as 
an integrated whole, the manufacturers have allowed the tech- 
niques of industrial design to be used only for devising a colour 
scheme. The results of this are seen in the toilet installed in the 
Comet (“lacks the overall appearance of simplicity, the clean lines, 
the sense of style, that such an interior requires”). Examples are 
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Two views of the device developed by Douglas to suppress the sound and reverse the thrust of the DC-8. The corrugated exhaust nozzle is 

combined with a cylinder which extends beyond the nozzle during take-off. This “ejector” is claimed to reduce the sound level by 3-4 decibels 

ond increase the thrust sufficient to offset the loss caused by the nozzle. The indentation near the forward lip of the ejector is one of the two 
doors which close to form a thrust brake. Noise level with the ejector ring and nozzle combined is said to be reduced by 9-12 decibels. 


CIVIL AVIATION... 


then given of cases where a more satisfactory solution to the 

lerr. has been found. The Electra designs produced for Lockheed 
by Mr. Henry Dreyfuss and Dr. Janet Traveil, and the Viscount 
scheme devised by Charles Butler Associates are quoted as good 
examples of “the type of approach we feel is essential if British 
aircraft are to compete successfully in home and foreign markets.” 


WANTED: A TUPPENNY FARE 


No&® TH ATLANTIC airlines have for some years been crowing 
over the steady diversion of traffic from sea to air. Shipping 
companies have as yet been unable to match the steady fare-cuts 
introduced by the airlines, but recent reports from Tokyo tell 
of an event that might turn the tide in favour of ocean transport. 
Sasebo Industries are alleged to have agreed to construct two 
90,000-ton liners for Mr. Hyman Cantor at a total cost of $140m 
(£50m). These craft are expected to ply the Atlantic at a one-way 
passenger fare of only $50 (£18). Assuming a 60 per cent load- 
factor, airlines will not be able to compete with such low-cost 
transportation until airliners can operate at a total cost of twopence 
per seat- 


NAUGHTY AIRLINES—1 


F LA.T.A.’s 77 active member-airlines, no fewer than 33 have 
been fined for breaches of tariff agreements. Penalties ranging 
from totals of £70 up to £37,000 per airline have contributed some 
£236,000 to the I.A.T.A.’s revenue since the Association’s forma- 
tion soon after World War II. These unofficial figures are quoted 
in American Aviation, which says that the cost of enforcement by 
1.A.T.A, is about £71,000 a year—about a fifth of the annual 
budget. 

The machinery used for resisting non-compliance with the air- 
lines’ agreement is the Breaches Commission, a three-man court 
appointed by the director-general to hear complaints and to assess 
penalties against offenders. It was originally thought that agree- 
ments would be self-enforcing and that if one carrier overstepped 
the mark the spur of competition would automatically result in 
protests from others. In practice there has been considerable 
reluctance to place direct complaints, and most cases heard by the 
Breaches Commission are brought by I.A.T.A.’s own enforcement 
officials, nearly always as the result of information supplied to them 
by a competing airline. I.A.T.A.’s chief enforcement officer is 
Rudolph Feick, and he is supported by a professional staff of nine 
others. 

Fines can be very stiff; it is believed that, earlier this year, over- 
liberal interpretation of what constitutes an economy-class sand- 
wich cost at least one airline £9,000; and penalties for failure to 
observe the appropriate rates of exchange (giving the passengers 
an effective discount since, American Aviation reports, there has 
never been a case where a carrier has been accused of overcharging 
a customer) range from £1,800 to £7,000. It is on this account that 
Panair do Brasil heads the list of the heaviest fines imposed. It is 
reported that the airline was fined £1,800 in each of 13 violations 
of the exchange-rate agreement, bringing its total outgoings in 
penalties to £37,000—an appreciable item in the airline’s revenue- 
expense balance. The American journal states that B.O.A.C. have 


been fined a total of £3,800 and B.E.A. £640 by I.A.T.A. 

Other common offences for which a Breaches Commission 
requires explanation from the airlines are failure to collect excess- 
baggage charges; tardiness of agents in remitting money for tickets 
sold; granting of discounts to over-age “students,” or free seats 
to those who are ineligible; over-generous treatment of travel 
en and violations of the complex agreements covering cargo 
tariffs. 

Airlines asked to appear before a Breaches Commission are 
represented by counsel and hearings generally last three days. 
Subsequently two or three more days are occupied in decisions 
on the cases and the imposition of fines or reprimands. Although 
all member-airlines have signified their assent to the agreements 
formed within I.A.T.A., appeals based upon a “liberal interpreta- 
tion” of new evidence are quite frequent. Sir William Hildred, 
1.A.T.A.’s director-general, said recently: “In the majority of 
applications the Executive Committee could find no justification 
for reconsideration.” 


NAUGHTY AIRLINES—2 


AS if self-criticism was not enough, the airlines are finding their 
industry the object of considerable reprimand from outside 
bodies. The recent reports of the I.C.A.O. secretariat and of 
Prof. Cherington take no steps to conceal misgivings over the jet 
procurement programme. To these reports are now added some 
accusations levelled at the major American carriers by 
Mr. Clarence N. Sayen, president of the Air Line Pilots 
Association : — 

“It appears to us that these same few airlines are not representative 
of American aviation, but are the ones who have blundered into the 
jet age without adequate advance planning, pzoducing resultant 
economic and industrial chaos from which they expect the government 
or their employees to bail them out . 

“These are the same few air carriers who have rushed headlong into 
the jet age, trying to steal a competitive advantage with little regard for 
the safety of the travelling public, the security of their employees, or 
the public interest in general. They have purchased jet aeroplanes with 
money they don’t have, to haul passengers which they don’t have, out 
of inadequate airports and with an inadequate air traffic control system. 

“They have made little or no preparation to handle the tremendous 
employee dislocations and retraining necessary, or to establish rates of 
compensation, rules, or working conditions for their personnel, or 
otherwise provide for the interest of their employees or the public.” 


DART HERALD ACCIDENT REPORT 


A SPECIAL issue of the Dart Herald progress report, recently 

ublisned, is devoted to an account of the accident that 
befell G-AODE on August 30. The cause has been traced and 
the report lists the measures that are being taken to prevent a 
recurrence. 

The sequence of events has already been made known, but for 
the record it is worth quoting the official account, which is headed 
Major Engine Failure : — 

“At 6,000ft S/L. H. G. Hazelden heard a loud bang from the starboard 
engine, which immediately caught fire. He noticed the r.p.m. decreasing 
rapidly . . . and took the necessary action to close the high and low 
pressure fuel cocks and feather the propeller. The fire-extinguisher had 
no apparent effect so he throttled the port engine and descended at 150 
to 160 kt with the intention of crashing in the first available space. 

“In a very short time the aircraft began pitching, and although the 
pilot felt that a major break-up was imminent he was still able to control 
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it with the elevator. Some gentle rolling from side to side also occurred, 
and as the ailerons were beginning to jam he had to use considerable 
force to overcome it. 

“At about 1,500ft there was a much more violent roll, which required 
full port aileron to correct. This was the point at which the starboard 
engine and nacelle dropped away from the aircraft, but within a few 
seconds the machine righted itself although the pitching was werse. 

“As S/L. Hazelden approached the field he had chosen he noticed that 
it had high tension cables running across it. There was insufficient space 
beyond the cables before the trees at the far end, so he forced the aircraft 
on to the ground at about 130 kt and slid under the cables. 

“The initial deceleration was very mild but the aircraft . . . struck 
a large tree stump which tore a hole in the starboard side of the fuselage 
just behind the cockpit. All nine occupants of the aircraft escaped 
unhurt through this hole. Only four to five minutes had elapsed from 
the time that the fire began to the final touch-down.” 

The report goes on to say that Rolls-Royce have inspected the 
Dart engine concerned and have concluded that failure was 
initially due to the auxiliary-gearbox breather layshaft fracturing 
in the undercut between the splines and the threaded portion, 
interrupting the flow of oil to the turbine bearings. The bearings 
failed and allowed the high-pressure turbine disc to move rear- 
wards, fouling the interstage seals circumferentially. The resultant 
grooving and overheating of the turbine disc caused it to fail. 

Pieces of the turbine-disc rim severed the fuel pipe and an 
engine mounting strut and, in the few seconds which elapsed 
before the fuel cock switches were operated by the pilot, several 
gallons of fuel (sufficient to cause an uncontrollable fire) flooded 
the engine bay. The fire-extinguisher operated. 

The accumulation of fuel poured out of the holes made in the 
nacelle by the turbine disc and flowed back along the outside 
before entering the undercarriage door gaps. The continued 
to burn inside the wheel well. 


In falling away, the nacelle pulled the fuel pipes from the wing 
tanks and allowed a free flow of fuel to maintain the fire under 
the wing. The flames reached back to the starboard tailplane, 
half of which was burned off and fell away 200 yards before 
touch-down. 

The fact that the wing strength was maintained, in spite of 
what must have been considerable damage caused to the structure 
by the intense fire, is attributed by Handley Page to the fail-safe 
construction and corrugated sandwich skin employed. The fact 
that the wing panels and trailing-edge structure are continuous 
across the nacelle, the latter being hung as a separate item, “no 
doubt prevented the wing from being burned off in flight.” 

Rolls-Royce state that there have.bcen two auxiliary gearbox 
breather layshaft failures on the Dart 520 three-stage turbine 
engines. Both failures were identical and were associated with 
a certain manufacturing batch. Action has been taken to 
strengthen the layshafts. 

In addition, the low-oil-pressure warning light switch has been 
repositioned to sense the oil pressure to the turbine bearings so 
that, in the event of the oil supply ceasing, an immediate indication 
is given by a red warning light, enabling feathering action to be 
taken before a major failure occurs. 

Handley Page are investigating the introduction of an automatic 
cut-off in the fuel line which will operate should the pipe be 
fractured. Means of protecting the fuel line forward of the 
fireproof bulkhead are also being studied. 

The aircraft which crashed had finished its flying trials— 
200 hours in the air—following its first flight earlier this year. 
Only one or two tests remained to be completed before a Certificate 
of Airworthiness was granted. The second prototype Dart Herald, 
say the manufacturers, is already near completion. 


BREVITIES 


COMET 4s will take over the daily Monarch service between 
New York and London on ‘November 14, two days before 
the date announced by PanAm for daily 707 services between 
the two capitals. (PanAm’s proposed date for the inauguration of 
services to Paris and Rome is Sunday, October 26.) Comets will 
leave London every day at 1015 hr local time, arriving at New 
York 1545 local. The return flight will leave New York at 2100 
local and arrive at London Airport at 0845 local. 
* * 


Mr. A. W. Smith, O.B.E., M.I.Mech.E., M.Inst.T., has been 
appointed a member of the Air Transport Advisory Council. 
* * * 
T.C.A. has sold nine DC-3s to Frontier Airlines. This U.S. 
local-service carrier recently cancelled an order for two F-27s. 
* * * 


American Airlines have arranged to sell 24 Convair 240s to 
Frederick B. Ayer and Associates. Ayer will offer them for sale 
at $250,000 for the 40-seat airliner configuration, and $385,000 
for the executive conversion. 

* * * 

As this page of Flight went to press, the British Government 
granted permission to the Boeing 707 to operate from London 
Airport. Limitations as to height over communities were im- 
posed (see p. 638). 


In a draft Technical Standard Order (number N6b) circulated 
to the American airline industry by the C.A.A., proposals are 
put forward for changes in standards for runway dimensions and 
strengths. 

* * * 

Last Monday night five B.O.A.C. engineers, who declined to 
work overtime in accordance with a “work-to-rule” decision 
pending satisfaction of a pay claim, were dismissed. As a result, 
a strike brought B.O.A.C.’s movements from London Airport to 
a standstill. 


Lined up at Renton are three of 


Lufthansa received their first Viscount 814 on October 6. 
Delivery of the fleet of nine should be ) Coen next March. 
Air Ceylon are reported to be ieee’ in acquiring Electras. 
(K.L.M. hold a large in eirline). 


A new Dutch hein, company, Konig Airtransport, has been 
established at Rotterdam. The fleet will initially consist of three 
Vikings; a DC-4 will probably be acquired later. 

* 


B.O.A.C. were due to open their South American service to 
Caracas yesterday, October 16. This service will shortly be 
extended to Bogota. 

B.O.A.C.’s fleet of L.749s have now been withdrawn, the last 
Constellation service having been taken over by Britannias on 
October 7. The Corporation’s Argonauts will be withdrawn from 
operation this month. 

It is reported that Austrian Airlines, Viscount operators, may 
well be Europe’s second purchaser, after K.L.M., of the 
Lockheed Electra. The airline is also in the market for 
Friendships; a Fokker domeneemness secently visited Vienna. 


To finance their jet programme, National Airlines are offering 
for sale their entire piston fleet with the exception of six 
Convair 440s. Included in the 44 available aircraft are four 
DC-6s, eight DC-6Bs, four DC-7s, four DC-7Bs, four L.1049Hs, 
eight Lodestars and 12 

An appointments sisi for ain interested in employment in 
civil aviation has been set up by Mr. Snook and 
Mr. D. Wolfson, D.F.C. Known as PlanAvia International Aero- 
nautical Appointments Bureau, the organization has offices at 
338 Kilburn High Road, London, N.W.6. 


PanAm's six Boeing 707-120s. 

Farthest of the three, N709, was 

used to conduct the recent noise 

tests at London and Paris while 

N710 (the middle aircraft) carried 
out the Rome tests. 
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Two unusual specimens seen at this summer's Venice Aero Show were (le ft) a modified Klemm KI 35 of pre-war vintage, and (right) a Caproni 
Ca-139 powered by two 160 h.p. Walter Minor 6-/II engines. 


CLUB AND GLIDING NEWS 


MONG visiting aircraft at the Armstrong ot. Flying 
Club’s “Tipsy Weekend” at Baginton were Tipsy Trainers 
G-AFRV and G-AISC from Newcastle and White 

Waltham, Fairey Junior G-AMVP, Tipsy Belfair OO-TIC, and 
the T.K. Group’s Turbi G-AOTK. Although Monsieur Tips 
himself, designer of the Tipsy machines, was unable to come, he 
was represented by his two sons Maurice and Martin and their 
wives, and by Bernard Neefs, chief test pilot of Avions Fairey. 
Included in the programme was a mixed formation flight over 
Coventry, forced-landing contest, flour bag bombing, a demon- 
stration of the Belfair by M. Neefs and an aerobatic display in the 
A.S. Club’s own Tipsy, G-AFSC, by C.F.I. Harold Ashworth. 
At the evening dance at the Coventry Aeroplane Club, engraved 
pewter tankards, donated by M. Tips, were presented to the 
operators of each Tipsy present, and on the following morning— 
which was “somewhat marred by drizzle and thick heads,” accord- 
ing to weekend organizer Ruth Sully—a colour film of the new 
Tipsy Nipper was shown. 


HE Fair Oaks Cup was won by H. J. Pelham at the recent 

flying competitions held by Fair Oaks Aero Club. The winners 
of the club’s navigation competition were D. Sole and H. Hall. 
An instructional course for the restricted R/T licence begins on 
October 29. 


NNUAL dinner of the Association of British Aero Clubs and 
Centres will be held at the Waldorf Hotel, London, on 
Friday, November 7, at 7 p.m. for 7.30. Further details are 
available from member-clubs or from the A.B.A.C. at 7c Lower 
Belgrave Street, London, S.W.1. Following a recent report in 
Flight concerning the advanced flying courses drafted by the 
A.B.A.C., the Association has received a number of inquiries for 
further details and has now produced a pamphlet describing both 
stages of the course syllabus, which is available on request. 


GLDING records recently confirmed by the Council of the 
British Gliding Association comprise: (1) women’s British 
national and U.K. out-and-return, Mrs. A. Burns, 94 miles 
Lasham - Kidlington - Lasham, May 28; (2) two-seater U.K. out- 
and-return, J. Williamson and Mrs. A. Welch, 102 miles Lasham - 
Westbury - Lasham, May 28; (3) British national 100 km triangle, 
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J. Deane-Drummond, Leszno - Rawicz - Gostyn - Leszno, 
ives 17, 47.6 m.p.h.; (4) British national 200 km nme A. J. 
Deane-Drummond, Leszno - Sroda - Krotoszyn - Leszno, June 
13, 45.4 m.p.h.; and (5) U.K. 200 km goal speed, H. C. N. 
Great Yarmouth, made on August 2, at 
8.8 m.p.h 


AN order for a Slingsby Swallow for the Yorkshire Gliding Club 
was announced at the club’s recent annual general meeting 
at Sutton Bank. This aircraft will be the first club machine to be 
fully equipped for cloud-flying. It was reported at the a.g.m. 
that, during the year, 2,237 launches had been made at Sutton 
Bank and 1,600 at Sherburn. Awards made at the meeting 
included trophies for height and distance records re by 
Mrs. F. N. Slingsby to Ron Helliwell, and gifts to Mr. Sharpe 
(club treasurer) and Mr. Bentham (club auditor) in to of 
their long and active services for the club. Mr. J. C. Reussner 
was re-elected chairman, and other appointments to the club 
committee included Mr. C. Riddell, secretary, and Mr. D. Hill, 
treasurer. 


TS an first issue of a quarterly newsletter produced by Slingsby 

, Ltd., containing details of the company’s current 
onda was circulated earlier this month. It quotes a 
price of £750 ex-works for the Swallow and £490 for a complete 
kit of parts for this machine. Working under John Simpson, a 
school-teacher member of Lasham Gliding Centre and Lenten 
Gliding Club, the pupils of Leighton Park School, Reading, have 
completed the construction of a T.21B two-seater from a Slingsby 
kit of parts. Other news of Slingsby products includes a report 
of a 305-mile flight, averaging 53 m.p.h., from Brantford, Ontario, 
to Wurtsboro, New York, achieved recently by Gordon Oates of 
Toronto, a member of the —— which purchased the first 
Skylark 3 to be exported to 


A NEW navigational aid for light-aircraft pilots, the A.S. com- 
puter, is now available from the Association of British Aero 
Clubs and Centres, 7c Lower Belgrave Street, London, S.W.1. 
Designed by Alan Sproxton, until recently chief flying instructor 
of the Surrey Flying Club, the new computer has as its main func- 
tion the solving of one basic problem—given track, airspeed and 
wind velocity, to find course and groundspeed. T he main com- 
puter (illustrated left) can also be used as a protractor, and its 
accompanying unit, a Parnell Rotarule, can be used for time/ 
speed /distance calculations and various unit conversions. 

In use, the computer is placed as a normal protractor on the 
map, with central hole over the starting point. The track is noted 
and a pencil mark is made on the map adjacent to the angle 
on the computer edge corresponding to the forecast wind-direc- 
tion. The computer is rotated until its red arrow points along the 
track, and the cursor scale appropriate to the airspeed is lined up 
with the wind-direction mark on the map. The instrument is now 
set and may be removed from the map. The wind-strength scale 
on the cursor bar is used to read off the appropriate figures on 
the main computer. This reading might be “110+9,” indicating 
a groundspeed of 110 m.p.h. and a drift angle of +9 deg. 

A number of limitations have been accepted in the design of 
the computer. Its use is confined to airspeeds of between 70 and 
90 kt, and an amount of interpolation is often needed. Accuracy 
is not as high as that of the Dalton computer, but is considered 
at least as good as the accuracy with which a course can be flown 
in light aircraft. Maximum errors are 2 deg (course) and 3 m.p.h. 
(groundspeed). Price of the A.S. computer, complete with Rota- 
rules, instructions and leather case, is 35s. 


The Sproxton computer described above. It measures 5in square. 
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...80 I told your mother that the 
, largest particle allowed in turbine fuel supplied by 
the BP Aviation Service is 5 microns— 
about 1/5000th of an inch. 


Darling, how tiny! 


serves aviation well 


THE INTERNATIONAL AIRCRAFT FUELLING SERVICE OF THE BRITISH PETROLEUM COMPANY LTD. 
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AIRGRAFT 
FANS 

for 

CABIN 
VENTILATION 


* 


Ajirscrew 7° diameter contra-rotating 
‘ 
fans for re-circul an 
small centrifugal blowers for windscreen 
| de-misting are used in the highly © 
successful Armstrong Whitworth Argosy 
owe 


WINDSCREEN 
DE-MISTING 


Windscreen de-misting and cabin-air 
re-circulation are only two of the 

vital duties performed by the ancillary 
fans that Airscrew have designed 

for most modern British aircraft. 

For nearly 30 years Airscrew 

have designed and produced 

fans and propellers for all kinds of 
aircraft. If you have a fan problem, 
Airscrew have the specialised knowledge 


and experience to help you answer it. f . 
Design approved by M.0.S. and A.R.B. 


THE AIRSCREW COMPANY & JICWOOD LIMITED 
WEYBRIDGE, SURREY Tei: Weybridge 2242/6 
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What will they think of next ? 


Only they can answer that. But if it 
flies, you can be sure ‘Bostik’ adhesives 
will be involved in it. Relied upon by 
the aircraft industry for more than 
twenty years, ‘Bostik’ adhesives are the 
recognised basis of long-lasting 
trimwork, securing materials as diverse 
as metal and rubber, plastic, leather 
and wood. Such versatility is only one 
of their attributes. Amongst others 

are durability, tenacity, and 
imperviousness to moisture. Made to 
match fine craftsmanship, ‘Bostik’ is a 
product of the B.B. Chemical Company, 
a British company contributing to 
progress in Britain. If your problems 
are concerned with fixing one thing to 
another, let us tell you more 

about ‘Bostik’. 

You never know what will be thought 

of next . . . with 


‘Bostik’ is a registered trademark of 


B. B. CHEMICAL CO. LTD., ULVERSCROFT RD., LEICESTER 
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A.I.D. LABORATORIES 


Their Current Work Exemplified 


FLIGHT, 17 October 1958 


Radiography is one of 
the most valuable 
tools in the investiga- 
tion of inaccessible 
portions of aircraft 
structure. In_ this 
photograph are seen 
two of the A.J.D.’s 
largest X-ray ma- 
chines, with outputs 
of 400 and 1,000 kV. 


HE Aeronautical Inspection Directorate is one of several 

inspection directorates of the Ministry of Supply (the others 

deal with such subjects as armoured fighting vehicles, 
chemicals, armament and clothing). As such it is responsible 
for the overall maintenance of quality and integrity in aircraft, 
engines, aeronautical equipment and materials for the British 
Fighting Services; in addition, it is charged with similar control 
over the guided weapons of the R.A.F. and Army. 

Organized into divisions, each dealing with a particular aspect 
of the Directorate’s work, the A.I.D. has a total technical staff 
of about 1,000. Many of these are inspectors, some of whom 
are resident in offices in important towns and are responsible 
for a number of local contracting firms, and others are stationed 
permanently at major aircraft companies. The A.I.D. Laboratories 
at Harefield, Middlesex, maintain the quality of technical standards 
throughout the industry by checking samples sent in by the 
inspectors and by developing new testing techniques. 

Last week we were able to see something of the current work 
of these laboratories; and, although our hosts were highly dis- 
criminating in choosing exhibits, the latter sufficed to give an 
indication of the tremendous breadth and scope of the work done. 
Throughout, the accent is on precision. 

One of the largest sections is that devoted to non-destructive 
testing and radiology. An accompanying photograph depicts two 
of the large X-ray equipments, which are employed in the radio- 
graphic examination of dense metals in thicknesses up to about 
7in or in the inspection of enclosed and inaccessible portions 
of structures—with particular reference to crack-detection. In 
another part of the same section it was possible to inspect exhibits 
which emphasized the remarkable diversity of equipment possessed 
by the laboratory for the inspection of raw material and work- 
pieces. Methods used include pulsed and c.w. ultrasonic tech- 
niques, magnetic flow, current flow and coil methods, eddy 
currents, and fluoroscopic or radiographic (isotope) means. 
The laboratory is fortunate in being able to obtain the finest 
equipment from any country, and British, American, German, 
French and other nations have all contributed to its inventory. 

In the metrology section, the proverbial “thou” is regarded as 
a brutishly coarse tolerance. It was evident that particular empha- 
sis is being applied to the investigation of miniature ball-bearings, 
which are of extreme importance to the proper functioning of 
guided weapons and advanced aircraft systems. One apparatus 


measures the diameter of steel balls to an accuracy of five 
millionths of an inch, and it was sible to investigate the 
running accuracy of miniature ball- ~ arings in the assembled 
form and to inspect Imm jewel bearings 

In the guided-weapons section, a “clinic” has been constructed 
which, when it has been in operation a little longer, will contain 
no particle of dust with a size larger than one-third of a micron. 
As is usual in such environments, the operator was wearing a 
lint-free nylon garment, and it is likely that a mask will be 
necessary to capture moisture from his breath. Pencils and paper 

are strictly taboo, and even knurling—such as might be found on 
a 5 nell screwdriver—will not be permitted. 

Also in the G.W. laboratory was to be seen a control-system 
transfer function rig, the subject of an illustration below. The 
servo system under test was salvaged from a Fireflash test vehicle, 
three of the control fins being in place and the fourth being 
replaced by an angular pointer. A known sinusoidal input signal 
was obtained from a variable-frequency oscillator, together with 
a 4-phase reference signal. The servo input was derived electric- 
ally from a feed-back potentiometer, and this signal was then 
compared in phase and amplitude with the known demand input. 
Polar diagrams could be examined in which lag and accuracy 
of the potentiometer wiper were plotted for a variety of input 
frequencies. 

Another interesting programme concerned the problem of 
detecting resonance inside “black boxes” and other equipment 
which cannot be inspected visually. In this case a Goodman 
vibration generator was used to energize a 6-lb mass (representing 
the black box) to which were attached small 3-o0z masses (repre- 
senting a portion which might resonate), the whole being subject 
to a constant acceleration of 5g over a range of frequencies. The 
complete 6-lb mass under test was carried by an aluminium trans- 
ducer tube, around the periphery of which were dispo: >.) 2. ~crous 
printed-circuit strain-gauges. The outpuc from the=: (in 
theory sinusoidal, according to the applied frequency 
to a valve modulator to give a straight-line output; resonance, 
however, causes discontinuities, which can be plotted against 
frequency with satisfactory accuracy. Yet another programme 
was concerned with the live testing of multi-pin butt connectors. 
A broken lead or a stuck pin could render a complete missile 
mission abortive, and specimen connectors are being subjected 
to tests of some 50,000 cycles. 

After passing through departments engaged in the investigation 
of high-pressure hydraulic systems, aviation petrol knock ratings, 
new autographic methods for measuring creep, and the deter- 
mination of luminous flux, intensity, transmission, reflection, 
absorption and luminance (even down to the low energy-levels 
associated with luminous dials) we concluded our tour with an 
examination of flying clothing and safety equipment. Lengthy 
research has been applied to the evaluation of parachute fabrics, 
ropes and cordage, air-ventilated suits, partial-pressure suits, 
tropical flying clothing, immersion suits, dinghies, survival equip- 
ment and all the other multitude of accoutrements of Service 
aircrew. It is not the A.I.D.’s job to develop such equipment, 
but they are brought in to investigate—for example—variations 
in airflow through the fabric of a parachute, or to assist in the 
evaluation of improved testing methods for continuous-filament 
glass fabrics. It is in such second-line and third-line support that 
the laboratories of the A.I.D. provide a solid foundation upon 
which the whole industry can build with confidence. 


The device illustrated on the left, below, is a dividing head which was developed in the A.J.D. laboratories for the investigation of angular 
errors in synchros; it can read to within 0.25 min of arc. The larger illustration depicts the bench rig for investigating the performance of a 
guided-weapon servo system. In the centre can be seen the control surfaces of a Fireflash, the test being briefly outlined in the text above. 
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R.F.C. Scout D, A.1747 (80 h.p. Le Rhéne). 
Note shortened ailerons, and wing-tip 
skids moved farther outboard. 


HISTORIC MILITARY 
AIRCRAFT No. 18 
PART II! 


By J. M. BRUCE, M.A. 


THE BRISTOL SCOUT 


from that of the Scout A of 1914 to the Scout D, which 

incorporated lessons taught by war, with its need for air- 
craft production on a scale undreamt of when the 1914 Olympia 
Show was opened. But the evolutionary modifications were of 
detail; basically the airframe remained a simple structure, 
executed in the conventional materials of the period. 

Each of the four longerons was in two parts: the forward por- 
tion was of ash, the remainder of spruce. The two portions of 
each longeron were joined by splices. Each splice was 250 mm 
long and was effected by a glued scarf joint with four jin copper 
rivets, the whole being bound with whipcord. In the upper 
longerons the splice occurred in the bay immediately in front of 
the dashboard; in the lower it was in the bay behind the pilot’s 
seat. The longerons were solid throughout their length; forward 
of the cockpit they were 30 mm square, and the after portions 
tapered from 30 mm to 18 mm square. 

Spruce was employed for the spacers of the fuselage. Those in 
the front part were 30 mm square, and all except the diagonal were 
left solid. The diagonal strut and all spacers abaft the cockpit 
were spindled out, and the upright and transverse spacers in the 
rear fuselage were of progressively smaller section, the rearmost 
being 20 mm square. The sides of the fuselage were cross-braced 
by tie-rods: from the back of the cockpit to the sternpost, 4-B.A. 
rods with fork joints were used, apart from one 2-B.A. rod in the 
rearmost bay. The forward fuselage had 2-B.A. tie-rods with fork 
joints. Top and bottom cross-bracing consisted of tie-rods in 
front of the cockpit; behind that point 14 s.w.g. pica0 wire was 
used. The corners of the cockpit opening were reinforced with 4in 
ash three-ply fillets. The rounded top decking was formed by 
light stringers on plywood formers, and contained a small locker 
let into the back of the cockpit. 

Of steel plate, the engine-bearer had a secondary, half-depth, 
plate attached to the first spacers, 290 mm aft. The undercarriage 
consisted of two simple ash vees, cross-braced by 25 cwt cable in 
the early Scouts C and by }in B.S.F. Rafwires on later machines; 
there was a single wooden spreader bar. The axle was bound to 
each vee by twelve feet of jin elastic cord wound at about 10 lb 
tension. Palmer Cord Aero tyres of 700 x 75 mm were fitted. 

The mainplanes had spruce spars, spindled out between the 
compression ribs, of which there were two in outboard positions. 
Internal cross-bracing of the basic wing-structure consisted of 
either Bullivant Mark P 2,000 Ib cables of 0.126in diameter or 
2-B.A. tie-rods; the outermost panel was braced by 14 s.w.g. piano 
wire. Leading edge and wing-tips were formed from one con- 
tinuous piece of steel tubing; the trailing edge was also made of 
steel tubing. 

For the ailerons there were spruce spars and steel-tube trailing 
edges. The lower ailerons were actuated direct from the control 
column; the cable, which was the 2,450lb Bullivant Mk Q, 
0.137in in diameter, ran internally along the rear face of the front 
spar, over a pulley, and out to the aileron control lever. The 
control levers were connected to the aileron secondary spar by 
A.G.S.307 tie-rods, and upper and lower control surfaces were 
connected by Rafwires, type A.G.S.347. Spanwise balance cable 
for the upper ailerons was 1,500 Ib Bullivant Mk O of 0.115in 
diameter. 

Landing and flying wires on early Scouts C consisted of 20 cwt 
cable, as did the athwartships bracing of the centre section. 
Incidence bracing of both interplane and centre-section struts 
was by 15cwt cable. Late-production Scouts were braced by 
Rafwires: landing and flying wires were of type A.G.S.348, and 
the incidence wires were A.G.S.347. 

A length of 22 s.w.g. steel tubing of lin outside diameter formed 
the rear spar of the tailplane, and the leading edge was of 24 s.w.g. 
steel tubing of 4in o.d. The main spar, 420 mm abaft the leading 


Ti structure of the Bristol Scout had steadily evolved 


edge, was of spindled spruce. Construction of the elevators was 
similar, but their trailing edges were of jin o.d. tubing, their 
intermediate spars were of in X 22 s.w.g. steel tubing, and they 
had steel ribs welded to the basic structure. The rudder was also 
an all-steel unit; the outline of jin x 24 s.w.g. tubing was welded 
to the 1}in x 18 s.w.g. axis-tube, and the steel ribs were welded 
in place. A late modification was the fitting of an enlarged rudder; 
its area was 8.15 sq ft whereas the earlier standard rudder was of 
7 sq ft. In shape and construction the larger surface was identical 
with the earlier but it could be distinguished by its three ribs. 

The entire airframe was covered with fabric, apart from the 
forward top decking and the side panels immediately behind the 
engine cowling; these were of aluminium sheet. 

Although the Bristol Scout’s operational use by the R.F.C. in 
France ended soon after the Battle of the Somme, it continued 
actively in the Middle East. In Palestine the type was used in 
small numbers by Nos. 14, 67 (Australian) and 111 Squadrons. On 
March 22, 1917, Nos. 14 and 67 had between them seven Bristol 
Scouts. These two units then composed the Fifth Wing. On 
April 20, 1917, the Wing had nine Bristols, seven of which were 
unserviceable, but on October 27 only one remained. By that date 
the R.F.C. in Egypt and Palestine had been reorganized, and the 
new No. 111 Sqn. had the sole serviceable Scout on its somewhat 
variegated strength. The activities of the Scouts in Palestine 
seem to have been confined to escort duties. 

Altogether 32 Bristol Scouts were sent to the Middle East, 26 
in 1916 and six in 1917. The majority were in Egypt, where some 
were flown for training purposes by the 20th Wing at Abu Qir. 
Early in April 1917 new German single-seat fighters appeared in 
Mesopotamia and were so obviously superior to the British air- 
craft then in use that British air superiority was endangered. The 
only R.F.C. unit then in Mesopotamia was No. 30 Sqn., which 
had no fighting aircraft on its strength. In anticipation of the 
re-equipment of the opposing German units No. 30 had asked 
the War Office for up-to-date fighters. Some Spads were prom- 
ised but obviously could not be delivered for several weeks. As 
a stop-gap, a few Bristol Scouts were transferred to Mesopotamia 
from Egypt. 

The Bristols were unshipped at Basra, where they were hastily 
assembled by the Aircraft Park. No. 30 Sqn. was at Baghdad, but 
its Flights were dispersed, “B” to Baquba and later (April 8, 1917) 
to Fort Kermea; “C” to Kasirin, then (April 7, 1917) to Kuwar 
Reach. On April 5 the first of two Bristol Scouts was flown the 
750 miles from Basra to the front; a second Bristol followed on 
April 17. On April 22 one of the Bristols, flown by Lt. M. L. 
Maguire, engaged a Halberstadt in full view of the British troops : 
a shot the wings off his adversary, which crashed behind 

stabulat. 

With Baghdad secure and the Turkish ground forces driven 
back, two Flights of No. 30 Sqn. were sent back to Baghdad. The 
two Bristols stayed with the third Flight, which was at Sindiya 
but moved a few miles down the Tigris to Jadida in June. 

Two months later No. 63 Sqn. arrived at Basra. Its first R.E.8 
to reach Baghdad arrived there on September 14, 1917. After early 
misfortunes the squadron established itself at Samarra by Novem- 
ber: it had two Flights of R.E.8s for reconnaissance and one of 
Spads, Martinsydes and Bristol Scouts for fighting duties. No. 63 
Squadron’s Bristols were the last of their type to see service in 
Mesopotamia and probably did not long survive. 

The R.N.A.S. had sent Bristol Scouts overseas long before the 
R.F.C. did so. To participate in the Dardanelles campaign, No. 2 
Wing, R.N.A.S., arrived at the Isle of Imbros late in August 1915, 
bringing with it 22 aeroplanes, 16 pilots, 200 men, maintenance 
equipment and spares. Among the aeroplanes were four Bristol 
Scouts with 80 h.p. Gnéme engines. Towards the end of 1915 
six more arrived; they were armed with Lewis guns, and reached 
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FLIGHT 41 


SAS chose the ‘Air Partner’ 


Scandinavian Airlines System will use 10 Atlas Copco ‘Air Partner’ compressors 
to service their fleet of DC-8 jet airliners 


STARTING * AIR CONDITIONING * DE-ICING 
The Air Partner is a surge-free rotary screw compressor of the 
Lysholm type designed for starting, air conditioning and de-icing 
all jet and turbo-prop airliners having air turbine starters. 


A SUCCESSFUL COMBINATION 
Atlas Copco, the world’s largest organisation devoted exclusively 
to the manufacture of compressed air equipment, combined 
aeronautical expertise with compressor know-how to produce this 
multi-purpose unit. 


STARTING 
The Air Partner delivers a continuous flow of warm, oil-free air to 
turn the engine over constantly thus eliminating mis-starts. 


AIR CONDITIONING 
The Air Partner becomes an air conditioning unit by merely flicking 
the appropriate switches and pressing a button, a matter of seconds. 


DE-ICING 


A special mouthpiece attached to the air hose enables the wings 


THE MitlasCopco AiR PARTNER 


A contribution to the jet age of air travel 
Contact your local Atlas Copco company or agent or write to Atlas Copco AB, Stockholm 1, Sweden. 


and fuselage to be ‘sprayed’ with warm air. Removal of ice and 
sleet from windshields, wing leading edges, and air intake lips is 
achieved by using the ordinary de-icing outlets of the aircraft. 


SIMPLE MAINTENANCE 

The Air Partner has no wearing parts. It consists of two screw 
rotors which intermesh but never touch one another or the casing. 
10,000 hours is the normal period between overhauls for screw 
compressors of this type. 

Maintenance operations can be carried out by airline personnel 
anywhere in the world or through the Atlas Copco sales and 
service organisation established in 90 countries. 


TWO MODELS 
Air Partner M-3 consists of two identical units, each including a 
compressor connected to a standard petrol or diesel engine, for 
starting, air conditioning, de-icing and checking auxiliary systems. 
Air Partner M-2 consists of one rotary scre w compressor connected 
to a standard petrol or diesel engine for starting and limited air 
conditioning. 
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THE COMET 


THE BRITANNIA 
+ THE ARGOSY 650 


AND NOW 


INCORPORATE 


LIGHTING 


for interior and contro! panels 


The Armstrong Whitworth Argosy 650 is fitted with 
THORN PLASTECK PANEL LIGHTING SYSTEMS 


These unique trans-illuminated control panel fascias exceed every visibility and illumination 
requirement laid down in official R.A.E. and U.S. Military specifications. The illumination is 
controlled at a specific red wavelength which has no effect on the observer’s “dark adaption”. 
Legends, dials and inscriptions change imperceptibly from white to red as dusk falls, and are always 
clearly visible under all conditions of exterior light from bright sunlight to complete darkness. 


THORN BRIDGE % PILLAR LAMPHOLDERS 


provide illumination for individual instruments and 
controls which are divorced from the general panel 
lighting system. Both the Pillar and Bridge methods 
provide illumination similar in character to that 
supplied by the Plasteck Panel, the light being con- 
trolled at a specific red wavelength. 


THORN MINIATURE DIMMER RESISTORS 


Half the weight and one inch smaller than any equivalent 
type, Thorn Miniature Dimmer Resistors provide the 
crew with finger tip controlled dimming of both the 
Plasteck and Pillar and Bridge Lighting systems. 


THORN ROOF LIGHTS & CALL BUTTONS 


Thorn interior cabin fittings employed in the Argosy 650 
include flush mounted roof lights and passenger service 
call buttons. 


THORN ELECTRICAL INDUSTRIES LTD. Aircraft Components & Connector Division - Great Cambridge Road - Enfield - Middlesex 
Telephone: ENField 5353 
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(Left) Scout C of No. 2 Wing, R.N.A.S., Imbros, with fixed unsynchronized Lewis gun. (Right) Another Imbros Scout C, with bombs between 
front legs of undercarriage vees. 


THE BRISTOL SCOUT... 


the Dardanelles in time to keep the air clear of enemy aircraft 
during the evacuation of the Allied troops. 

At the end of May 1916 a new scheme for the distribution of 
British naval aircraft in the Aegean was introduced. In the pre- 
vious month an aerodrome had been established on the island of 
Thasos. It had been made as an advanced landing-ground for 
R.N.A.S. aircraft from Mudros and French machines frora 
Salonika, but it was also well situated for launching attacks against 
the flank of the Bulgarian army on the Macedonian front. At the 
end of May 1916 a composite unit was sent there for that purpose. 
Its equipment consisted of three Henri Farmans, one Nieuport, 
and two Bristol Scouts from the R.N.A.S., together with a Flight 
of Nieuports and Maurice Farmans of the French air service. This 
composite unit was placed under R.N.A.S. command and was 
named “A” Flight. The French component was withdrawn to 
Salonika early in July, whereupon the R.N.A.S. seaplane unit at 
Stavros was transferred to Thasos to reinforce “A”. 

Whatever those two Bristol Scouts may have done, their accom- 
plishments seem not to have found their way into any history. 
One of the Scouts of No. 2 Wing flew from Imbros with four 
Henri Farmans on December 13, 1916, to bomb the railway bridge 
over the River Maritsar at Kuleli Burgas. No doubt the Bristol 
acted only as an escort on that occasion, but No. 2 Wing carried 
bombs on their Bristols when it was neces: and possible to do 
so. The bomb racks were made and fitted at Imbros. They could 
hold four small bombs and were fitted to the underside of the 
fuselage, between the forward legs of the undercarriage vees. In 
that position the noses of the bombs were virtually inside the 
lowest part of the engine cowling, and it is difficult to see how 
the bombs could fail to strike some part of the undercarriage 
when they were released. 

Even more hazardous was No. 2 Wing’s method of fitting Lewis 
guns to their Scouts. Not for them the slewed approach to the 
target demanded by obliquely-mounted guns, nor such effete 
devices as armoured propellers and interrupter gears: they fitted 
their Lewis guns to the fuselage side, parallel to the line of flight, 
and fired through the propeller arc regardless of consequences. 
Inevitably the unprotected propellers were occasionally (probably 
frequently) shot through. When that happened without the 
immediate disintegration of the propeller, the bullet holes were 
plugged with wood and the blades bound with insulating tape. 
(It is not irrelevant to recall Capt. Norman Macmillan’s remini- 
scences of the Vickers guns on No. 45 Squadron’s Sopwith 1}- 
Strutters. As recounted in the history of that aircraft [Flight, 
October 5, 1956, page 586], when the Ross interrupter gear was 
fitted it was possible in emergency to fire the gun direct by the 
hand trigger. It then fired freely, unregulated by the interrupter 
cear, a 1 wave hard-pressed pilots a faster rate of fire. Neverthe- 
less, Ci Macmillan could not recall a sirigle instance of any 
propelle. Sei ing shattered by such action.) 

Some >. No. 2 Wing’s Bristol Scouts had two Lewis guns: in 
some case: One was mounted on each side of the fuselage; other 
machines had the second gun above the centre section on a home- 
made mounting, the return spring of which consisted of rubber 
shock-absorber cord. 

Throughou: its service with the R.F.C. and R.N.A.S. the 
Bristol Scout had many arrangements of armament. Several 
variations of the outward-pointing Lewis machine-gun appeared, 
differing only in the manner of attaching the gun to the fuselage. 
Various methods of carrying a Lewis gun above the centre section 
were also tried. In all those of which photographs have survived 
the gun could be swung backwards for re-loading and upward 


shooting, and all required a cut-out to be made in the trailing 
edge portion of the centre section. The cut-out varied in size and 
shape until the late Scouts D appeared with their V-shaped notch 
and standardized gun bracket. 

In some cases the over-wing Lewis gun could be fired from the 
cockpit by means of a Bowden cable, but on other Scouts the pilot 
evidently had to reach up and operate the trigger manually. 
At least one Bristol had a trigger extension on the spade grip, 
which probably made the firing of the gun less of a contortion. 

None of these devices permitted accurate shooting, and there 
can be little doubt that only the lack of a British synchronizing 
mechanism prevented the Bristol Scout from making a consider- 
able name for itself as a fighter. Experiments with interrupter 
and synchronizing gears began in 1915, and in December of that 
year the Vickers-Challenger synchronizing gear was considered 
sufficiently successful to justify its production in quantity. This 
gear was used with the Vickers machine-gun, but an acute short- 
age of guns delayed deliveries of the synchronizing mechanism 
for two months. 

The first aeroplane fitted with any form of machine-gun syn- 
chronizing gear to join the R.F.C. in the field was a Bristol Scout 
which had a Vickers gun and the Vickers-Challenger mechanism. 
The gun was mounted on the port upper longeron. This Scout 
reached France on March 25, 1916—a full two weeks before an 
example of the Fokker interrupter gear fell into British hands. On 
April 8, 1916, a Fokker monoplane was captured intact after a 
forced landing in the British lines. By that time its secret was no 
longer exclusive; moreover, its depveladions had been checked by 
those redoubtable pushers the D.H.2 and F.E.2b. 

A few more Vickers-armed Bristols went to France in 1916 
and, as noted in the early pages of this history, one of them was 
allotted to No. 13 Sqn., where it was flown by Albert Ball. Why 
more Bristol Scouts were not fitted with the synchronizing gear 
and sent to France in worthwhile numbers has never been ade- 
quately explained. By the end of March 1916 no fewer than 191 
Bristol Scouts C and D had been delivered to the R.F.C. and 
R.N.A.S., and it is of some interest to speculate as to what course 
the war in the air might have taken if the R.F.C.’s share of those 
aircraft had all been fitted with synchronized machine-guns and 
sent to France. Ball’s experience may, of course, have been typical 
of the early gun gear on the Scout; and the availability of the Nieu- 
port Scout and the prospect of the Sopwith Pup may have con- 
—— to the seeming indifference towards the Vickers-armed 

ristols 

It has not been possible to establish whether Bristol Scouts were 
used by the R.N.A.S. in that Service’s experiments with inter- 
rupter gears. What is certain is that there was at one time at the 
R.N.A:S. Station, Isle of Grain, a Scout C which had a peculiar 
fairing on top of the fuselage immediately in front of the cockpit 
(see illustration on p. 545 in Part II of this article, Flight, 
October 3). The size and shape of this fairing were such that it 
might well have accommodated a machine-gun, and it would not 
be unreasonable to postulate that the aircraft in question played a 
part in the R.N.A.S.’s experiments in the sy1.chronizing of Lewis 
machine-guns. 


(To be continued) 


R.N.A.S. Scout C 
with two Lewis 
guns. 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


The Comet Achievement 

HE Comet appears to be following the lines of the traditional 

British success story: first, early success and the usual com- 
placency, then disaster and much self-criticism, and, finally, 
triumph after the hard climb back. Good luck to everyone 
concerned, and let us hope that the orders flow in faster than 
de Havilland can meet them. And, by the way, surely “The Comet 
Story” is an absolute gift to any film company with a couple of 
million pounds to invest. 

If I may be allowed one comment on the current differential- 
fares controversy, it is simply that there appears to be some 
confusion over the significance of time, as compared with distance. 
For example, if on the North Atlantic run both jet and turboprop 
aircraft make the same number of journeys within a given period 
of time, how do operators propose to make full use of a jet aircraft’s 
greater speed? It appears that both the Comet and the Britannia 
will make one flight daily, and since the Britannia carries a larger 
payload and has a first cost comparable with that of the Comet, 
what factor determines which is the cheaper aircraft to operate? 
As far as earning capacity is concerned, much will depend, of 
course, on load factors. 

I would expect jet aircraft to show to advantage on the very- 
long-range routes, such as London to Hong Kong, but here again, 
unless flights are made on a daily basis it is difficult to see how 
there can be any reduction in the number of aircraft required, or 
their crews. And as for fast schedules, are passengers going to take 
kindly to spending, say, four hours of luxury in a jet aircraft, only 
to be dumped at some airport in the small hours of the morning? 

I hope I am not being unduly pedantic, but in mass air-travel, 
prestige and glamour mean little or nothing compared with cheap 
fares—the cheaper the better. As far as practical airline schedules 
are concerned, the turboprop does appear to be a more suitable 
vehicle for mass travel than a jet aircraft, and that should favour 
a lower fare-structure for the slower aircraft. 

Twickenham, Middx. O. S. RICHARDSON. 


just to add one more puncture to our American cousins’ some- 
what flat-looking ego, I think I’m right in saying that this is the 
first time the Blue Ribaad of the transatlantic air has been 
recaptured by a British aircraft from a British aircraft. Reason, 
perhaps, for another “brickbat” (I quote) memorial. — 

Also, I believe that Britain was first across with piston, turbo- 
prop and jet. Surely a remarkable performance. 

Bristol, 3. S. LLoyp. 


Glamour for Grub Street? 
OGER BACON’S light-hearted strictures about the location 
of press-information material in the S.B.A.C. Press Tent at 
Farnborough made amusing reading. : ; 

To be serious for a moment, the reasons for which we this year 
added “a gloomy ante-chamber strewn with hazardous obstacles 
in the form of company stands and information racks” were 
(a) to centralize all such material and (b) to ensure that journalists 
would have plenty of room—in the main part of the tent—in 
which to walk, talk and conduct their business. In 1957 a com- 
bination of paper, gusts of wind, and feet made the Press Tent 
look like a paper-printing factory. 

Next year we will try to cheer up the “gloomy ante-room” for 


ALEXANDER JOHNSTON, 
Head of Information Dept., 
Society of British Aircraft Constructors. 


Air-Victory Scores 

‘TH history of American military flying, since the U.S. Army 
bought its first aircraft 50 years ago, is well told in the anni- 

versary issue of Air Force, published in Washington by the Air 

Force Association. 

But the war “aces” are strangely handled. Nine aces of World 
War I are listed, headed by Rickenbacker (26 victories) and Frank 
Luke, the balloon-buster, with 18. The two lowest have ten each. 

Only ten pilots are in the World War II list. Rather odd, 
I thought, in view of the much longer and greater U.S. air effort. 
They are headed by Maj. Richard Bong (40) and Maj. Thomas 
McGuire (38). At the foot of the list is Col. David Schilling, with 
22.5 victories. Next come eleven “jet aces” of the Korean War. 
Top scorers, Capt. James McConnell, Jr. (16) and Maj. James 
Jabara (15). At the lower end of the scale, six pilots are credited 
with ten each. 

Puzzled by the apparent discrimination against the World 
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War II aces, and by the fact that the lowest score was 22.5 against 
ten in the other wars, I looked for the name of Col. Walker 
Mahurin, who, for a time in 1943, at the age of 25, was the top 
American scorer in this country, flying Thunderbolts, escorting 
Forts deep into Germany in daylight. I looked in vain. Mahurin 
was shot down in France when his score was 21, walked out, and 
notched a Jap before that war ended. Score, 22. 

Was it because of Mahurin that the list ends at the curious 
figure of 22.5? He went to Korea, scored three more victories, 
then was shot down. Under torture and brain-washing he 
“confessed” to having dropped bacteriological bombs. Senior 
American officers with fighting records have spoken to me of 
Mahurin with affection and respect—and with regret, because of 
the saddening effect of his experience on his once gay nature. 

The law pays scant regard to signatures and promises made 
under duress. I do not attribute anything but the best motives to 
the editors of Air Force, but it is no use pretending that Mahurin 
did not exist. Let him have his rightful place among the valiant, 
and leave stone-throwing to those who can match his achieve- 
ments and his sufferings. 

London, E.C.4. 


Bristol Scout Armament 


N Part I of “The Bristol Scout” J. M. Bruce quotes a note of 

mine on Lanoe G. Hawker, V.C. I knew Hawker during 
1915-1916, when he commanded No. 24 (D.H.2) Squadron, Royal 
Flying Corps; but, as might be expected, it was not until very 
much later, when I was concerned with the historical aspect of 
that period in connection with the Official Air History, that I got 
to know many of the details that had made him one of the 
outstanding members of the R.F.C. 

With regard to the arming of the Bristol Scout at the date 
mentioned, I think it can be established that Hawker had a Lewis 
gun fitted—probably within reach of his hand (for drum-changing) 
—firing outside the airscrew zone. The Foster gun-mounting 
came several months later and was designed in my old squadron 
(No. 11) when we had Nieuport Scouts, etc., in addition to our 
Vickers “Gun-Buses.” Someone may put me right if I su 
that Lanoe G. Hawker had his gun on the centre-section, fang 
at a slight upward angle. The alternative, of course, would be 
alongside the cockpit, firing to the front but to the side. 

Sgt. Foster’s mounting (the result of close co-operation between 
that excellent N.C.O. and Capt. H. A. Cooper) held the gun hori- 
zontally above the centre-section and allowed it to come back 
and sit vertically in front of the pilot, who then changed drums 
before returning it on its curved rail to its horizontal operating 
position. Two of the mountings were made and used in my 
squadron, and Foster was then sent back to the U.K. to supervise 
further production. 

It may be, of course, that drum-changing may have been ruled 
out in the case of Hawker’s device. After all, one had 57 rounds 
in the Lewis gun drum at that period, and unless one risked 
trouble (a blued barrel, to say nothing more than that) one did 
not make a habit of firing bursts of more than five to ten rounds. 
It was not easy, though. The 57 went away in five seconds! 

Chester. A. J. INSALL. 

[J. M. Bruce returns to the subject of Bristol Scout armament in 
Part III of his article, on pages 644-645 of this issue—Ed.] 


Naming the NA.39 


Max! venture to suggest the name Piranha for the NA.39 
strike aircraft? This is in the name of a small but very vicious 


fish found in South America. 
Ringwood, Hants. DaNnrIEL McManon. 


MicHaEL UNSworTH. 


FORTHCOMING EVENTS 


Oct. 16-17. British Interplanetary Society: Space Medicine Symposium 
and Twenty-fifth Diener. 

17. Fair Oaks Aero Club: Annual Dinner and Dance. 

21. | of Transport: Visual Aids 


tims. 
22. Kronfeld Club: a.g.m. 
Radar and Electronics Association: “Fatigue of Metals,” 
_ 23-24. AGARD Symposium, “E and Survival’ (Copen ). 
23 ineers (Scottish Section): 


. British Institution of Rod 
lectronic 


Meeting, and Aviation 


E 

“Flight Evaluation of Airborne 

H. G. Hinkley (at Glasgow; and at Edinburgh on Oct. 

27. R.AeS.: “The Bloodhound,” by D. J. Farrar, 
28-29. AGARD Assembly, Copen n. 

29. R.Ae.S. juotes’ and St its’ Section: Film Show. 

29. Kronfeld Club: “Aircraft at Leszno, 1958,” by Peter 


Brooks. 
31. Surrey Flying Club: Annual Dinner and Dance. 


. 20, Glasgow, “Propulsion 
for Helicopters,” by Dr. A. W. Morley; Henlow, “Guidance and Con- 
trol,” by L. H. Bedford. Oct. 21, Luton, “Fatigue rs of the 
Fokker Friendship,” by E. J. van Beek. Cct. 23, Bristol, film show; 
Southend, “Air Safety—Work of the Air Registration Board,” by 
W. Tye. Oct. 29, Hatfield, “Recent Developments in Aircraft Cast- 
ing Manufacture,” by R. W. Eade; London Airport, brains trust; 


Hereford, “Landing Hazards on the , and Use of Space Stations,” 
by eybridge, ‘History of the Supermarine Organization,” 
y A. N. Clifton. 


ity 

Roger Bacon’s benefit ! 
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RISTS ave 


We are proud of the fact that The de Havilland Aircraft Company Ltd. 
have enough confidence in our equipment to install it in their COMET 4. 


We are glad that we have made some small contribution to this success. 


RIST’S WIRES & CABLES LTD! Rests), 


LOWER MILEHOUSE LANE - 


NEWCASTLE 


STAFFS - ENGLAND 


DRICLAD 


(REGISTERED TRADE MARK) 


Indisputably the Finest Motsture- 
Vapour proof Barrier for 


e AIRFRAME COMPONENTS 
e AERO ENGINES & POWER PLANTS © 
e BULKY ELECTRICAL EQUIPMENT 
e ELECTRONIC ASSEMBLIES 


“Driclad’ can be tailored to a conforming shape 
and can be supplied as a completely sealed pack- 
age. Alternatively, a specially developed closure 
can be incorporated to facilitate inspection of the 
contents or to provide a re-usable container 
which, when not in use, can be stored in a 
collapsed condition. The gasproof qualities of 
» a ‘Driclad’ container remain unimpaired by the 
» incorporation of the closure as illustrated. 


‘DRICLAD” has quickly established itself 
as the uniquely efficient moisture-vapour 
proof barrier for packing and storing sensitive 
and expensive engineering products. 


It consists of an impermeable metal foil 
bonded on both sides with a PVC-impreg- 
nated fabric which adds strength and dura- 
bility as well as affording excellent resistance 
to weather conditions, oils, greases and 
chemicals — including turbo-oil No. 35 
(E.E.L.3). 

‘DRICLAD’ is one of the specialized 
modern packing materials developed in the 
laboratories of E.P.S. (Research & Develop- 
ment) Ltd., a subsidiary Company of Export 
Packing Service, Ltd., and the manufactur- 
ing process is the subject of patent application. 


Works: Sittingbourne, EXPORT PACKING SERVICE LIMITED ey 


56 KINGSWAY, LONDON, W.C.2 
Grams: Expac Westcent London 2); 


IMPERIAL BUILDINGS, 
Phone: CHAncery 5121-3 


Warden, nr. Banbury 
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THE COOLAIR AND PRESSAIR UNITS 


| The M.L. Coolair Mark V. 
This mobile self-contained air conditioning unit is in 
7 service use with the Royal Air Force, and the Indian 
»Y & Air Force, for the cooling of aircraft cabins and 


adapters). Width: by 2”. Height: 
Output: 120,000 BTU /H 


| equipment. 
a | Size: Length 9’ 11” (less towbar and delivery fonical 


The M.L. Pressair Mark I. 


A mobile self-contained pressure testing unit to enable 
the A.R.B, regulation leakage tests to be carried out 
uickly and safely. In use with B.O.A.C. for 
and Comet aircraft. 

Size: Length: A. 4” (less towbar). Width: 5S’ 6”. 
Height: 34”. 

Max. Output: 4,300 cu. ft. of free air 15 p.s.i. 


Designers and Manufacturers of Missile Ground Handling and Cooling 
Equipment, Specialised Electrical and Electronic Equipment, Armaments, 
Pressurised Helmets, Target — — Aircraft Handlers, Pressure 


COMPANY THE M.L. AVIATION CO. LTD. 


WHITE WALTHAM AERODROME, MAIDENHEAD, BERKSHIRE 
Tel: Littlewick Green 248. Grams: “ Emelair” White Waltham 


EARLS COURT pa SHOW GUIDE 


AVIATION 


24 OCT - 2s6d 


SHOW REPORT 


Your 1959 
motoring 
in 3 great issues 


51 OCT 1s 


SHOW REVIEW 


8, atte 
= 
7 
SHOW 
NUMBERS 
| 
2 Order from your newsagent TODAY 
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SIR GEORGE GODFREY & PARTNERS LIMITED 


HANWORTH, MIDDLESEX and HENLEY, OXFORDSHIRE 


8,000 flying hours af 
5 


a day 


In Viscount aircraft alone, Godfrey 
Type 15 Cabin Superchargers are 
accumulating 8,000 flying hours a day... 
life between overhauls has been 
approved for some operators at 4,000 
hours — positive proof of reliability 
and economy In operation. 


Also installed in: 
THE AMBASSADOR, ARGONAUT, FRIENDSHIP, HERALD, 
NORTH STAR, AW.650 FREIGHTLINER and GULFSTREAM 


& Pantares ite 


Associated Companies in: 
Montreal, Melbourne, Johannesburg. 


HP 6169 


CASTORS IN AIRCRAFT SERVICING 


Flexello castors are being used all over SPECIAL 3-4 TON 
the world in all climatic conditions, FLEXELLO 
in the building and maintenance of aircraft. vere 

leveloped 


Flexello’s enormous range of castors covers 
every field of industry and domestic life. 


specially to 

meet requirements 
in certain fields 
of the Aircraft 
Industry 


Our Fabricating Division designs and 
manufactures “specials” for extra heavy and 
difficult applications. 


CONSTANT QUALITY 
CASTORS 


For full particulars apply to Dept. F 
Flexello Castors & Wheels Ltd. Slough, Bucks. Tel: Slough 24121 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
INDUSTRIAL GROUP 


ELECTRONIC MECHANICS 


Windscale and Calder Works require experienced men 
with knowledge of electronic equipment for fault 
diagnosis, repair and calibration of a wide range of 
instruments used in nuclear reactors, radiation labora- 
tories and chemical plant, This interesting work involves 
the maintenance of instruments using pulse techniques, 
wide band and noise amplifiers, pulse amplitude 
analysers, counting circuits and television. 


Men with Services, Industrial or Commercial background 

of Radar, Radio or Television are invited to write for 

further information. Training in our Instrument School 
will be given to successful applicants. 


Married men living beyond daily travelling distance will 

be eligible for housing after a short period of waiting. 

Lodging allowance is payable during this period. Working 
conditions and promotion prospects are good. 


Applications to: 
Works Labour Manager, 
United Kingdom Atomic Energy Authority 
Industrial Group, 
Windscale and Calder Works, 
Sellafield, Seascale, Cumberland. 
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PRESS DAY —Clossified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Rates. 5/- per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions, 

Contracts, Patents, Legal and Official Notices, Public Announcements, Public Appointments, Tenders 6/- per 
line, minimum 12/-. Each paragraph is charged separately, name and address must be counted. All adver- 
tisements must be strictly prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset 
House, Stamford Street, London, 8.E.1 

Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
and crossed & Co 
Trade Advertisers who use these columns regularly are allowed a discount of 5°, for 13, 10°, for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage. which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street, 
London, 8.E.1. 
The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 


AIRCRAFT FOR SALE 


TRAVELAIR, LTD. 


Aircraft Sales and Financing Specialists 
Offer for Sale 


UGLAS D.C.3s. Aijrframe times since new 
average 4,000 hours only. Just completed major 
overhaul. £23,500 each. 
FpouscLas D.C.4E. Passenger and cargo aircraft, 
maintained and operated to airline schedules 
from U.S. $225,000 each. 
Peovuctas D.C.6. Major airframe overhaul to be 
~ completed before sale. Passenger aircraft. 
78, 
LSO available through our office, Curtiss C.46. 
A Convair 240/340/ and 440. Constellations. ‘Ki 


And for the Private and Business Pilot 


3%6 channel V.H.P. Radio compass, ler flaps, 
No reasonable offer refused. 

*) USTER AUTOCRAT. Cirrus Minor 2A engine. 
Nil hours since overhaul. Wired for radio. £975. 
USTER Mk.5. Low engine and airframe hours. 
CE 11 40 V.H.F. Long range tank. Starter, B.F. 
panel, 4 seats. Offers uired. 
(CHIPMUNK Mk. 22. to civil A.R.B. 
standards will be sold. Zero time since airframe 
Prat instruments, etc., overhaul. STR 9X V. HF. 
AUSTER AIGLET. 50 hours since new in May 
this year. Considerable reduction on new price 


ome gladly arranged, and for full details 


AVELAIR, LTD., 115 Oxford Street, London, 
W.l. Tel: Ger, 3382. [0609 


EAGLE AIRCRAFT SERVICES LIMITED 


OFFER the following transport aircraft for sale from 
pd fully @ wed Aircraft Overhaul Works at 
ter and ckbushe Airports : — 


VICKERS VIKINGS 


UR Vickers Viking Aircraft; delivery, October 
1958; 12 months’ British Certificate of Airworthi- 
ness; major Check IV Overhaul — og | zero hours 
since overhaul engines and passenger 
seats; airline radio including STR12D VHF, SR14/15 
ILS, radio compass, HF11 1155, Ultra Intercomm. 
Our copyright Freight Door Modification and new 
Freight Floor could incorporated if required; com 
prehensive spares holding including powerplants avail- 
able with aircraft. Price on application. 
BRISTOL FREIGHTER MARK 21 
G-AHJD 
OW airframe hours since new; low engine and 
propeller hours since overhaul; 12 months’ British 
Certificate of Airworthiness; major Check IV com- 
pleted; full de-icing and cabin heating fitted; spar 
modification completed; aircraft interior upholstered 
in green and cream; fitted 44 ssenger seats; toilet; 
galley; airline radio mises tise: 12C, ILS SR14/15, 


radio compass, HF1154 first-class condition; 
delivery October 1958. Price on application. 


Full particuiars of all abeve aircraft on application to: — 
EAGLE AIRCRAFT SERVICES LIMITED 


Blackbushe Airport, 
Camberley, Surrey. 
Phone: Yateley 2371 (PBX). 
Cables: Eagle Camberiey. 
Telex: Guildford 13621. [8395 


HIPMUNK 22. Completely overhauled, fitted nil 
hour engine. Spinner, Radio. Available within 3 
weeks. Light Plane, Elstree Aerodrome, Herts., 


Elstree 3586. [8397 


W.S. SHACKLETON LTD AIRCRAFT FOR SALE 


R. K. DUNDAS 


This Week's Best Offer 


ROCTOR III—£375. This is a offer, 
of an aircraft, even with expi C. of A., to the 
Europe's Leading Aircraft Brokers range tanks giving 6 hours endurance; full blind 
fi panel; 750 w. engine driven generator, voltage 
offer r tor; wired for radio. Needs repainting, but 
olstered in blue. C. of A. expired 15th October. 


DE HAVILLAND DOVE | | know your aircraft requirement; we 


will do our utmost to meet it. 

G-AIWF R. K. DUNDAS, LTD., Dundas House, 59 St. 
James Street, London, '$.W.1. Tel.: HYDe Park 

3717. Cables: Dunduk, London. [oss9 


F'VE Dakota aircraft with full airline equipment, 
all in excellent order and condition. Price, subject 
to negotiation, £25,000 each. 


Early delivery. Principals only. 


Box No. 8671. [8389 
In current airline service with Airviews ASO Moths 
Limited of Manchester Airport, we are now Ro 30 
Privileged to offer for sale the de Havilland ET of four D.H. Dove aircraft, Gipsy 70/4 
Dove, G-AIWPF. i ther with 
C. of A. valid until 2nd June, 1959. Spar A, 2, fm : 
modifications incorporated. 10 passenger apply 
seats and toilet. De-icing fitted. 168 gallon 
fuel capacity. Radio includes duplicated 
V.H.F., Radio Compass, C.B.A. and fan 
marker receiver. Available for immediate sale. AIRCRAFT FOR HIRE 
W. S. SHACKLETON LTD. H. RAPIDES for Hire or Charter, with or with- 
175, PICCADILLY, LONDON, W.1 | | (Aeradio), ad 
PHONE: HYDe Park 2448-9 
CABLE: “Shackhud, London” or without 
Channel Islands. 


AIRCRAFT WANTED 


y DOVE wanted. Send 
to C. R, Purley, Lec Refrigeration, Lt Pifsos 


PRECISION] AD 


CARBON STEEL 
ALUMINIUM 
MAGNESIUM 


We also make 
Stainless & Bronze 
for other application 


Te BRITISH} 


AIRCRAFT ACCESSORIES AND ENGINES 


OLLASONS are specialists in the overhaul of all 
Gipsy engines. Oydon 5151. [0133 
T. NEWTON & CO. AND NEWTONAIR 
© LIMITED, Gatwick Airport, for all your aircraft 
electrical and electronic requirements, A.1.D. 
A.R.B. [0299 
YENDAIR, Croydon Airport, offer Gipsy Major, 
Queen 2, Queen 70, Lycoming, Cirrus, 
engine endair, Croydon 
Croydon. Phone C af $777. [060 
MAJOR Mk 10 and Mk 1 engines. 
exchange offered with time-expired engines. Pro- 
on most light Mitchell Aircraft, 
Pid., Airport, Portsmouth. Tel.: 717641. [0351 
puiirs & WHITE, LTD., offer from stock 
instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
WIRE THREAD INSERTS hydraulic components, and parts. Engine spares for 
de Havilland Gipsy Major and cen series, also 
CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH Armstrong Siddeley Cheetah IX, and XV spares. 


61 Queen's Gardens, London, W.2. Tel.: Ambassador 
TELEPHONE: COMBE DOWN 2355/8 8651, 2764. Cables: Gyrair, London. [ 


| 
| 
| 
| | 
\ 
| 
Regi 
| 
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AIRCRAFT ACCESSORIES AND ENGINES 


LINK TRAINERS WANTED 


TUITION 


NGINE Overhauls. Hants and Sussex Aviation, 
Limited, offer Britain’s most comprehensive com- 
plete overhaul service, magneto overhaul service and 
components and spares supply. Specializing in ail 
de Havilland and Gipsy range including Queen 30 
series. United Kingdom distributors of Continental 
and agents for Lycoming. Also provide full cover for 
Cirrus range and Cheetah series. Most types available 
on exchange. Engines, Components and Re 
shipped to all parts of the world. 
Airport, Portsmouth, Hants. Telephone : 63051, "(0711 


AIR PHOTOGRAPHY 


ERIAL Cameras. F24, K24, FS52, G45, Record- 
ing Cameras. Processing Equipment, Film. 
GB.LS16 ~ mm Sound Projectors. aval 7 x SO 
Binoculars at competitive prices. Marston and Heard, 
378 Lea Bridge Road, E.10. 6. AMH. 7744, LEY. ss 


MORSE Film Development Units and Film Driers. 
Continuous Film Printers; Argon and Mason 
Contact Printers; Water Suppl Kits; Glazing 
Machines; F.24 Spiral and Spool veloping Outfits; 
K.17; F.52; K.49; and F.24 Cameras, Mounts, Lenses; 
Magazines, Controls, Vacuum Pumps, Motors and 
Spares for above Cameras; 16 m/m and 35 m/m 
Cameras, Projectors and Spares. Also ry quantity 
of Aerial Film (all sizes). A. W. Young, 47 Mildenhall 
Road, London, E.5. Tel.: AMHerst 6521. {0290 


GLIDING TUITION 


to fly this winter, ready for next season's 
i eek!y courses for inners, also 
Olympia November to ch from 
£12 12s. inclusive. Short part-week courses some- 
times possible Nov. w Feb. Send S.A.E. to as 7 2, 
Lasham Gliding Centre, Alton, Hants. os 


HELICOPTERS 


HELICOPTER SERVICES, LTD., offer their air- 
craft for all helicopter services, 96 Piccadilly, 
London, W.1. Phone: GRO. 5495/6. [0800 


Accommodates 
100 ex, 
wide film, 24v 


motor or manual- 
ly operated, all 
magazines 
and film available f Price 16s. each. 
K20, KSAB. K19B, Ps, ‘ots aircraft cameras, film, 
oo. and tanks available from stock. 
SMITH’S MOTORISE DEVELOPING _ TANKS, 
DRIERS. STATE YOUR REQUIREMENTS 
‘¢ purchase all types of aircraft Cameras, Lenses 
Equipment 


Photo Supplies 
Lendon, N.4 


British Air Line Pilots Association 
95 MOUNT STREET, W.1 
Tel.: Grosvenor 6261 


Membership open to all commercial and 

Service pilots. For full details concerning 

objects and particulars of membership 
please write to the General Secretary. 


ANTED, D-4 Mark 1 Link Trainer. Notify par- 
ticulars to Box No. 8759 [8403 


RADIO AND RADAR 


D. 107A or B, H.F. R/T. Se Bes with AD. 94 
or AD. 114 receiver. tails on request. 

A. J. Whittemore (Aeradio), Ltd., Croydon ANps08 
Surrey. 0302 


CLUBS 


HE®tTS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
pilot’s licence course. Auster, Gemini and Tiger 
aircraft. Trial lesson 35s. 15 miles centre of London. 
Central Line Underground to Theydon Bois, bus 250 
to club. Open every day. Tel.: Stapleford 210. [0230 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


HE AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
mentioned applications to operate scheduled air 
services :— 
FROM ‘Skyways, Led., Street, London, 
W.1: Application tion No. 193/7 for an extension from 
26th October, 1958, to 26th October, 1968, of the 
period of approval of the Colonial Coach Class Service 
which they are authorised to operate on the route 
London (Stansted) - Malta (Luga)- Cyprus (Nicosia) 
at a fortnightly frequ with York and Hermes 
aircraft, and which they have previously applied to 
overate at a weekly 
OM Eagle Airways, Ltd., of 40 Edgware Road, 
London, W.2: Application No. 1042/2 for an 
increase in frequency from four to seven return flights 
weekly on the Normal Scheduled Service which 
are authorised to operate with Viking and/or Viscount 
aircraft on the route London Airport and/or London 
(Blackbushe) - Lyons (optional technical) - Pisa. 
OM B.K.S. Air Le xy Ltd., of Berk House, 
Baker Street, London, 1: Application No. 2263 
for a Normal Scheduled Service with Dakota and 
Ambassador aircraft for the carriage of passengers, 
supplementary freight and mail between Southend and 
Rotterdam at a frequency of one return flight daily 
from 20th April to 10th May, 1959. 
FROM Derby Aviation, Ltd., of Derby Airport, 
Burnaston, Derby: Application No. 2264 for a 
U.K. Internal Service initially with Dakota and 
Marathon aircraft and later also with Herald aircraft 
for the carriage of tary freight 
and mail on the route Manchester (opt.) - Cardiff - 
Bristol - Guernsey (opt.) - Jersey at an initial frequency 
of three return flights weekly increasing later to 14 
en flights weekly for seven years from Ist January, 
OM Airlines (Jersey). Ltd., of States 
Jersey, Channel Islands: Application No. 2265 for 
a U.K. Internal Service initially with Heron and 
Bristol 170 aircraft and later also with DC3 and/or 
Viscount and/or Herald and/or Friendship aircraft 
for the carriage of passengers, supplementary freight 
and mail on the route Manchester and/or Liverpool 
(Speke) and/or Bristol and/or Cardiff - Jersey and/or 
Guernsey at an initial frequency of one return flight 
daily increasing later in accordance with traffic demand 
from November, 1958, until the resumption of opera- 
tions by Cambrian Airwavs, Ltd. 
"THESE applications will be considered by the 
Council under the Terms of Reference issued to 
them by the Minister of Civil Aviation on 30th July. 
1952. Any representations or objections with regard 
to these applications must be made in writing stating 
the reasons and must reach the Council within 14 
days of the date of this advertisement, addressed to 
the Secretary, Air Trans . Advisory Council, 
3 Dean's Yard, London, S. from whom further 
details of the applications may & obtained. When an 
objection is made to an application by another air trans- 
port company on the grounds that they are applyi 
to operate the route or part of route in question, their 
application, if not already submitted to the Council, 
should reach them within the period allowed for the 
making of representations or objections [8405 


AIR SERVICE TRAINING 
The only fully equipped School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the 
ensure the soundest training for an aviation career. 
M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main- 
tenance engineers’ licences in categories “A” and “C.”" 


HELICOPTER COURSES 
for private and professional licences. Details available 
from the Commandant. 
AIR SERVICE TRAINING, LTD. 


Hamble, Southampton. Tel.: Hamble 


CIVIL PILOT/NAVIGATOR LICENCES 


AVIGATION, LTD., provides full-time or postal 
tuition, or a combination of either of these methods 
to suit individual requirements for the above licences. 
Classroom instruction can be provided for A.R.B. 
General, certain and Performance 
Schedule Training Dept. at 
MONarch 1364. 

For full details apply to the Principal. 


AVIGATION, LIMITED 


30 Central Chambers, Ealing pisw. London, W.5. 
Tel.: Ealing [0248 


Your Commercial Pilot's course for £625. Apply 
to the Manager, Exeter Aero Club, wes a. 


FLYING CLUB. cA. A. 
approved for Laat ig 
Hornet Moth, Leopard Moth, Chipmunk Rd 
Open seven-day week. Croydon 9126. [0293 
OUTHEND-ON-SEA M Flying School. 
Commercial and er pi training. Night 
flyi courses, C.P.L., £11, 
A.L. £17. Auster and Chipmunks from £3 15s. 


No aoe fee or subscription. The Municipal Air- 
port, Southend-on-Sea, Essex. Rochford 56204. [0450 


The 1958 Apache—more speed, 
more payload, added comfort 
Sole Distributors in Gt. Britain & Ireland 


f.A.G. 


Irish Air Charter Lid. 
62 Merrion Square, Dublin. Dublin62791 


AIRCRAFT SPRING WASHERS 


TO BS. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


DESIGN AND D 
PROTOTYPES 
TEST RIGS 


The manufacture of blade form gauges for some of the world's leading aero-engine 
manufacturers have given us the opportunity to work to such limits, in conjunction with 
surface finishes of one micro inch. 


Our design offices are fully conversant with all 


government specifications—B.S.308, 1.D.P./13, DEF-33, etc. 


%& SPECIAL PURPOSE MACHINERY 
ASSEMBLY JIGS 


% MOULDS, TOOLS AND GAUGES 
VICTORIA WORKS, HIGH STREET, CRAWLEY, SUSSEX 


A.R.B. 


PRECISION ENGINEERING CO. LTD. 


Telephone: Crawley 257579 
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TUITION CAPACITY AVAILABLE SITUATIONS VACANT 
AIRWAYS AERO ASSOCIATIONS, LIMITED HORT BROTHERS AND HARLAND, LTD., A BRIGHT FUTURE IN AN EXPANDING 
The Aerodrome, Rochester, Kent. 
Croydon Airport. E have floor space and personnel available for INDUSTRY 


M T.C.A, Approved P.P.L.. C.P.L., I/R. Courses 
* on fleet of Chipmunks, also Consul and 
Proctor Aircraft, equipped with 1.L.S., M/F., and 
A.D.F. for Rating work, attractive contract rates. Full 
time Link Section Specialist instruction. Enquiries 
invited. Phone: Croydon 9308 [0730 


P.R.Ac.S., A.R.B. Certs., A.M.I.Mech.E., etc., 

* on “no pass no fee” terms. Over 95 per cent 
successes. For details of exams, and courses in all 
branches of Acronautical work, Aero Engines, Mech- 
anical Engineering, etc., write for 144-page handbook 
free LET. (Dept. 702), 29 right’s Lane, 
London, W.8 [0707 
EARN to fly, £32; Instructor's Licences and Instru- 
ment flying for £3 15s. Od. per hour. Night fly- 

ing £4 15s. Od. per hour. Residence 6 guineas weekly. 
Approved M.C.A. Private Pilot's Licence Course. 
course for Commercial Pilot's Licence 
ltshire School of Flying, Ltd., Thruxton Aerodrome 
(Andover Junction 1 hour 15 minutes from Waterloo), 


immediate work to be carried out on 


cate of Airworthiness, overhauls, aircraft repairs, 


modifications and maintenance highly 


prices. Phone Bluebell Hill 212 


245 


CLOTHING WANTED 


R. A.F. officers’ uniforms purchased; good selection 
of R.A.F. officers’ kit for sale, new and recon- 


ditioned. Fishers, Service Outfitters, "96-88 Ww 


elling- 
ton Street, Weelwich. Tel.: Woolwich 1055. [0567 


ELECTRICAL EQUIPMENT 


A. PARKER offer from stock large open 


Ww. of electrical spares and accessories, also Mk. IV 


s and sockets. 
PROMPT delive: and keen prices. 


Hants. (0253 Tempors: 234 
Billet Road, E.17. Telephone: 
wood 2595. 295 
BALL BEARINGS 


NEY Ball and Roller Bearings, over 4,000,000 in 
stock in more than 4,000 types. Britain's largest 
stocks Stock list available. Claude Rye, Ltd., 
895-921 Fulham Road, London, 8.W.6. RENown 
6174 (Ext. 24). [0420 


BINOCULARS 


ANADIAN ex naval officers’ (Bausch and Lomb 
pattern) 7 x 50 Prismatics, eyepiece focussing (cost 
£60). Limited supply new with case £19 17s. 6d. 
A. W. Young, 47 Mildenhall Road, London, E.5 
Tel.: Amherst 6521. [0291 


PACKING AND SHIPPING 


RK ap PARK, LTD., 143/9 Fenchurch Street, 
‘el.: Mansion House 3083. Official packers 
and ivan to the aircraft industry. [0012 


SERVICES OFFERED 


REPAIRS and C. of A. overhaul for all types of 
craft. Brooklands Aviation, Ltd., Civil R 
Services, Sywell Acrodrome, Northampton. 
Moulton 3251. 


air- 


el: 
307 


A leading International Company producing mechani- 
cal, electro-mechanical and electronic data-processing 
equipment has vacancies for one or more 
TECHNICAL REPRESENTATIVES 
to assist its Sales Force in the marketing of electronic 
computers for scientific and commercial use. 

UTIES: The duties of this position include par- 
ticipation in technical and systems analysis of 
customer requirements; Lowe ayy = in the preparation 


and presentation of pr 
tion; training s for programmers 


and © staff. 
ROSPEC S: A generous commencing salary will 
be paid—the exact amount to be determined in 
accordance with qualifications and experience. As 
marketing operations of electronic computers in the 
U.K. are only comme » the prospects of promo- 
tion to a any position within the foreseeable 


future are excell 
UALIFICATIONS: A top honours in pure 
or applied mathematics combined with a distinc- 
tive personality and a real interest in masheting 
goctieee. Previous computer experience is not 
essent 


ats should write, giving full biographical 


THE PERSONNEL MANAGER 
MARKETING DEPT. TRE., 
BURROUGHS ADDING MACHINE, LTD., 
AVON HOUSE, 356/66 OXFORD ST., W.1. 
[8410 


IRCRAFT electrics. uired for 
ARS sales and liaison. Ban No. 8 "3799. [8406 


A. V. ROE & CO. LTD. 
Weapons Research Division 
(Guided Missiles) 
WOODFORD, CHESHIRE 
Have a number of vacancies in their 
structures analysis group as follows: 


STRESSMEN 


Several stressmen are required for 
interesting and varied work on the 
analysis of airframe structures. A 
number of posts exist for all grades. 


2. AEROELASTICIANS 


A number of posts exist for acro- 
clasticians with some years relevant 
experience. 

The Weapons Research Division is 
situated at P Woodford Aerodrome in 
rural Cheshire, with the Derbyshire 
hills and Manchester within casy 
reach. 

The Company provide excellent 
working conditions, canteen facilities 
and @ superannuation scheme. 
Applications to: Mr. W. Clover, 

Labour Superintendent 

> ou, eS V. ROE & CO. LTD. 
Woodford, Cheshire. 

Quoting Ref. WRD/WGJ /R.212/F. 

Member of the Hawker Siddeley Group 


HANDLEY PAGE LTD. 
require 
AERODYNAMICISTS 


and 
STRESSMEN 


for the design and development 
of subsonic aircraft and research 
into supersonic civil aircraft 


Write to: 
Staff Officer 
HANDLEY PAGE LTD. 
Cricklewood, London, N.W.2 


The Firm with a Future 
{requires} 
SENIOR 

DRAUGHTSMEN 
of proved experience and train- 


ing, to work in their London 
Design Office. 


The positions offer a high degree 
of security to men of ability. 


Applications should be directed 
in the first instance to:— 


The Design Office Manager, 
Blackburn & General Aircraft Ltd. 
Brough, Yorkshire 


ASSISTANT 


required in Publicity Department of a 
leading Aircraft Company. Must be 
capable of writing technically know- 
ledgable feature articles, Press releases, 
picture captions, etc. Knowledge of the 
aircraft industry and experience — in 
technical or industrial jou 
essential. 


The Company is located in a country 
town in the South-west. Non- 
contributory pension scheme. 


Write in confidence giving details of 
experience, age and salary expected to 


Box AR 20, A.K. Advertising, 
212a, Shaftesbury Ave., London, W.C.2. 


AMBITIC 


Full details of the easiest and quickest 
for A.F.R.Ae.S., A.R.B. 


Courses in all branches of Aeronauti 
= Mechanical & Electrical Eng., Draugh 
a manship, R.A.F. Maths., etc., are given in 
this valuapie y Courses have besa 
approved by eronau e 
= and many B.I. Students have obtained 
First Places in the A.F.R.Ae.S. 


We definitely Guarantee 
NO PASS—NO FEE 


A of this enlightening G 
well-pelt poste will be sent on request— 
FREE! Write: 06aCOLLEGE HOUSE, 

29-31, WRIGHT'S LANE, LONDOS, W.8. 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


NORTHAMPTON COLLEGE OF ADVANCED 
TECHNOLOGY, 
ST. JOHN STREET, LONDON, E.C.1 
Aeronautical Engineering—Appoi t of Head 
of Department 


HE College is one of the eight Colleges of Advanced 
Technology. It is concerned with full-time 
degree, Sandwich Diploma-in-Technology and 
advanced courses in engineering and science. 
HE Governing Body invites applications for the 
HEADSHIP of a new department of AERO. 
NAUTICAL ENGINEERING. ¢ person appointed 
will be required to organize the considerable volume 
of existing advanced work (including Structures, Aero- 
dynamics and Propulsion) and to develop post-gradu- 
ate courses and research projects. ¢ will be 
encouraged to maintain contact with industry, ¢.g., as 
consultant, by membership of advisory committees, etc. 
APPL LICANTS should be well qualified profession- 
ally and must have had recent indus 
experience. 
HE salary scale is the Burnham Grade V, i.c., 
£1,936 x £50—£2,098 per annum. 
RMS and further particulars available from the 
Secretary. 


J. S. TAIT, ), Ph.D., 
M.LE.E., M.I.Mech.E. [8408 


GP Instructors 1959, Feb. to Oct. 
inclusive, with of pe 
Apply to General Manager, ‘Lasham Gliding Centre, 
ton, Hants. [8392 
RION AIRWAYS, LTD., have vacancy for 
Operations Manager / Captain. quali- 
fications A.L.T.P. and 2 Comman 
Vikings. Apply Blackbushe Airport, Camberley. 
8 
TECHNICAL ASSISTANT for Weights Section in 
Weapons Research Division Office, located near 
Harrow Station. Previous experience in this type of 
work desirable. Apply: Administrative Manager, A. V. 
Roe & Co., Ltd., 2 College Road, Harrow, Middx. 
Tel.: Harrow 8431. [8407 


NORTHAMPTON COLLEGE OF ADVANCED 
TECHNOLOGY, 
ST. JOHN STREET, LONDON, E.C.1 


Department of Aeronautical Engineering 


LECTURER in Aeronautical Engineering required, 
mainly to teach Aircraft Structures and Struc- 
tural Design; knowledge of installations design an 
advantage. Salary, Assistant, Grade B, Burnham 
Scale, viz. £836 x £25—£1,223 per annum. Oppor- 
tunities for research and promotion are 

JRTHER particulars and application forms, which 

should be returned as soon as possible, may be 
obtained from the Secretary. 


J. S. TAIT, 
B.Sc.(Eng.), Ph.D., M.LE.E., 
Mok 


Principal (8409 


SURREY EDUCATION COMMITTEE 
KINGSTON TECHNICAL COLLEGE, 
Fassett Road, Kingstoen-upon- Thames. 


APPLICAT IONS are invited for the post of Senior 
LECTURER or LECTURER in lg 
Engineering in the Department of Enginecring, 
specialize in Aerodynamics and allied subjects, ~ 
commence on Ist January, 1959. 
5 a > College is recognized as a Regional College, 
d the work of the Department includes a Dip. 
Tech. course in Aeronautical Engineering, together 
with other specialist Acronautical courses. 
ALARY ce, Lecturer, £1,200 x £30—£1,350: 
Senior Lecturer, £1,350 x £50-—£1,550. London 
Allowances payable. 
FURTHER particulars and application form, on re- 
ceipt of stamped eddeosen envelope, from the 
ape a to be returned within a fortnight of date of 
this advertisement. [8396 


ASSISTANT Test Pilot required. Duties must be 
combined with others in the Sales, Service, Draw- 
Departments. Apply in writing 


ing Office or Works 
uster Aircraft, 
[84 


oy full details of experience to 

td., Rearsby, nr. Leicester. 
.IGHT Engineers required for DC-6A 
Applicants required to hold an “O” Licence, or 
A.R.B. “A” and “C” Licences, or American “A” 
and “E” Lingneee on DC-6A aircraft or similar cur- 
rent ty, Good pay and conditions offered. Apply 
-Fiel Services Limited, London Airport. 
(8399 


SITUATIONS WANTED 


R/O AVAILABLE, 10,000 hrs. Most types/routes. 
Go anywhere. Box No. 8760. {8402 
[DESPERATE P.P.L. holder requires 50 hrs flying 
to complete C.P.L. Small capital available. Any- 
thing considered. Please help. Box No. 8695. [8393 


BOOKS 


ENGLAND'S only aviation bookshop. Send 3d. for 
14-page catalogue or call Saturday. Beaumont, 
Ridge Avenue, Winchmore Hill, London, N.21. [0620 
ALLIES and Trials,” by S. C. H. Davies of “The 
Autocar.” Describes in a colourful style the 
author’s many adventures whilst driving in rallies and 
trials in all parts of Britain and Europe. The Monte- 
Carlo Rally, the exciting Alpine Trials and many other 
spectacular events are recalled by this world-renowned 
racing driver. 15s. net from all booksellers. 16s. by 
from lliffe & Sons, Ltd., Dorset House, Stamford 
treet, London, S.E.1. 
“Pt -ASTICS Progress: Papers and Discussions at 
British Plastics Convention 1955."" The complete 
text and illustration of the papers (given by 29 experts) 
together with a full report of the discussion, Subjects 
include: unplasticized p.v.c.; plastics materials develop- 
ments; reinforced plastics; durability and performance 
of plastics in service; problems in injection moulding; 
economics of large mouldings; new uses in industry-— 
cables, metalization, footwear and conveyor belting. 
50s. net from all booksellers. By post Sls. 9d. from 
Iliffe & Sons, Ltd., Dorset House, Stamford Street, 
London, $.E.1. 


The Royal Air Force 


PILOTS, NAVIGATORS AND 
AIR ELECTRONICS OFFICERS COMMISSIONS 


IN THE GENERAL DUTIES BRANCH 


Vacancies now exist for fit young men of character and good education and 
who are capable of taking responsibility, to train as pilots, navigators or air 


University Entry. University graduates 
may enter on permanent or four year 
short-service commissions. Permanent 
commissions carry an ante-date. Univer- 
sity students may be accepted subject to 
graduation. Age limits—19 to 24. 
Direct Commissions. The direct commis- 
sion scheme offers the choice of a per- 
manent career leading to a pension, or a 
twelve-year commission with the option 
of leaving after eight years. Age limits— 
174 to 25. 

Short-Service Commissions. The short- 
service commission is for five years and 


electronics officers in the general duties branch of the Royal Air Force. 
METHODS OF ENTRY 


there are opportunities for transfer to 
either form of direct commission. Age 
limits—17+ to 21. 

Pay and Gratuities. Pay is high and 
terminal gratuities are generous. For 
example, a Flight Lieutenant of 25 can 
earn, with full allowances, nearly £1,700 
a year. The tax-free gratuity paid at the 
end of a twelve-year commission is £4,000. 
Write for further details, stating age and 
education, and the method of entry in 
which you are interested, to the Air 
Ministry, Dept. FR30, Adastral House, 
London, W.C.1. 


AIDCOLA, 


THE (Regd. rade Mark) 


INDUSTRIES 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
AGE 


68) 
ON BENCHLINE 
ASSEMBLY 


British & Foreign 
Patents 
Reg. Designs etc. 


Catalogues from Head Office, Sales & Service 
ADCOLA PRODUCTS LTD. 


GAUDEN ROAD, CLAPHAM HIGH STREET, 
LONDON S.W.4 


Telephones: MACaulay 3101 & 4272 
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THE MAKERS OF THE 


A R G O S Y Our S.B.A.C. 


FREIGHTER COACH Standard Door Locks 
have been chosen by 
Armstrong Whitworth 
for use on the 
A.W.650 aircraft 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


have selected as part of the 


equipment THE TRANSIT 
LIGHTWEIGHT FOLDING 
AIRCRAFT SEAT 


The lightest in the world 


There are now over 30,000 of these 
locks in use in all parts of the world 


FULLY APPROVED BY A.R.B. AND 
A.LD. 


TRANSPORT SEATING crv. | | MpLAND AEROQUIPMENT LIMITED 


WESTERN WORKS, BROMLEY STREET, BIRMINGHAM, 9 PARK ROAD ~- BLOXWICH ~- STAFFS 
Telephone: VIC 1477 & 1326 Telephone Bloxwich 76414 


THE DISTINCTIVE WOOL CURTAIN MATERIAL USED IN THE *ARGOSY» 


CONTRACTORS TO ALL THE LEADING AIRLINES 
AND AIRCRAFT MANUFACTURERS ARCHES STREET MILL, HALIFAX, YORKS 
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| 20° 
| Scheduled flights average nearly 20% 
| faster by record-breaking Britannia 
; Both scheduled and actual flight times show World-wide service, world-wide orders. Britannias fly 
; ' Britannia saves more time than any other with Canadian Pacific Airlines, BOAC, E]! Al Israel Airlines 
: airliner in world service. and Aeronaves de Mexico. 
They are also on order for Cubana de Aviacion, 
The Bristol Britannia is not only proving itself to be an Hunting-Clan Air Transport, Air Charter Ltd, the Royal 
outstandingly economical and versatile airliner on world Air Force and the Ministry of Supply. , 
routes—it is the fastest, too! On transatlantic services, for 
as instance, Britannias depart hours later than their fastest 
a competitors, overhaul them en route, and arrive hours 
sooner. 3 RISTOL 


Onall Britannia routes, time-tables show these airliners to 
be faster than their nearest competitors. On the major world 
routes listed below, the Britannia is an average 19-6°,, faster. 
“2 . These are scheduled times, but in fact Britannias frequently 
setting up many new airline 


+> 
Britannia 


BRISTOL AIRCRAFT LIMITED 


beat their own schedules 
records in the process. 


BRITANNIA BRITANNIA | PERCENTAGE 
TIME SERVICE SAVES TIME SAVED 
: London—Tokyo 37 hrs 30 mins | 45 hrs 30 mins 8 hrs | 176% 
: London—Sydney 47 hrs 35 mins 56 hrs 8 hrs 25 mins 150% 
ya London—Colombo 21 hrs 25 mins 29 hrs 20 mins 7 hrs 55 mins 27:0% 
| | London—Singapore 29 hrs 45 mins 37 hrs 30 mins 7 hrs 45 mins 20'7 % 
; Tel Aviv—New York 22hrs 27 hrs 5 hrs 18°5% 
London—Chicago 15 hrs 20 mins 18 hrs 20 mins 3 hrs 164% 
Z London—New York 10 hrs 50 mins 13 hrs 35 mins 2 hrs 45 mins 20°2% 
% New York—London 9 hrs 15 mins 10 hrs 45 mins thr 30 mins 
kK. New York—Mexico City 6 hrs 30 mins 7 hrs 45 mins thr 15 mins 161% 
Vancouver—Amsterdam | 13 hrs 30 mins 19 hrs 30 mins 6 hrs 30°'7% 


| 
« 


